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FAITH is freedom’s 
strongest force. 
That’s why the Reds 
are so eager to 


destroy it. 


They know that people 
who have lost faith 
can be swayed to 


Communism. 


American freedom 
was born of faith... 
good, old-fashioned, 


honest-to-goodness faith. 


FAITH is our greatest 


source of national 


strength. 
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and Ready-for you 


Here's a fact-packed Bulletin that was revised before? 
it was printed! Not the contents—which are still up toy 
the minute—but the quantity of the printing order had# 
to be greatly increased to meet the flood of requests] 
that came about through our announcement of this 

new piece of product literature in recent issues off 
your favorite technical journals. i 
Paper Problems are now well in hand and copies of ¥ 
the new W-S Aluminum Extrusion Press Brochure will } 
be in the mails starting Monday, November 26th, to 9 
those whose requests are already in. Thanks for wait- } 


ing. 


Want a Copy? Write today, if you haven't already j 
done so, for this resumé of light metals extrusion 
equipment...methods, applications, machine capaci- 
ties, time-saving set-up features and controls. It will 
help you assess the many advantages of in-plant ex- 
trusion—flexible, fast, economical production of your 
non-ferrous shapes ... elimination of costly inventory 
and crippling shortages. . . stabilization of productive } 
flow and labor force requirements. 


Stilimen 
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HYDRAULIC MACHINERY DIVISION WATSON -S7/L1LIMAN ESTABLISHED 1848 


Factory and Main Office: Roselle, New Jersey 


Branch Office: 228 N. LaSalle, Chicago, Ill. * Manufactured in Canada by—Canadian-Vickers, Ltd., Montreal 
Akron, Ohio Watson-Stiliman Co REPRESENTATIVES Portland, Ore Machinery & Tool Supply Co 
Birmingham 3, Alo George M. Meriwether San Francisco 7, Cal. Schellenboch Mach. Tool Co 
Buffalo, N.Y Don W. Patterson Co Indianapolis 20, Ind Millholiand Machinery Co Seattle, Wash Machinery & Too! Supply Co 
Dalias, Texas M 8 R Sales Co los Angeles }1, Cal H. M. Royal, Inc Spokane 8, Wash Machinery & Too! Supply Co 
Denver 2, Colo Overgard Machine Tool Co Pittsburgh 19, Pa Stanley Berg & Co St. Poul 4, Minn Anderson Machine Tool Co 
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Whenever, wherever you must provide temporary, 
emergency heat, you can depend on Silent Glow’s 
Model RF to do an effective, economical job to in- 
sure more comfortable working conditions in winter 
weather ...de-ice equipment... preheat areas. 


Easy to transport, just wheel the unit where you 
want it...easy to operate, just flick the switch (no 
torch, match or open flame required). In five min- 
utes you'll have all the heat you need. Unit delivers 
168,000 BTU per hour. 


SAFE... all moving parts and heated surfaces 
fully protected ... unit cannot be tipped over acci- 
dentally . . . fire goes out immediately when switch is 
snapped off or power is shut off. CLEAN... burns 
without soot, smoke or fumes ...no carbon monoxide 
or unburned hydrocarbons. ECONOMICAL. . . low 
original cost, low operating cost... 100% utilization 
of fuel, uses No. 2 fuel oil. 


Mail coupon today for complete information 
about the Model RF and other Silent Glow Portable 
Heaters. 


SILENT GLOW 


PORTABLE 


Manufactured by pioneers in the 


oil burner field. 


6SHSs!1 
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Use the 


MODEL RF 


Two kinds of to — 
heat... rediant 
forced air by @ Provide more comfort 

means of auxil- able working conditions 

iary fan in warehouses, machine 
shops, on loading plat 
forms and docks for 
outdoor repair crews, 
etc. 
De-ice vehicles, machin 
ery, ship decks, etc 
Pre-heat freight cars, 
engines, etc 
Thaw frozen transmis 
sions, wheels, geers, etc 
And for a wide range 


More than 10,000 Silent Glow Heot- of other applications 


h t tant t 
ers on duty in the United States and where it is important to 


rovide spot heat 
abrood approximately 100 func- ° » 





tioning perfectly in Alaska’s extreme 


temperatures 
SSESSSSREEERESSSSEREEEEEEeEeeee 


To: THE SILENT GLOW OIL BURNER CORP. 
850 Windsor Street, Hartford 5, Connecticut 
1500 So. Western Ave., Chicago 8, Illinois 


Send us the complete story about Silent Glow Heaters 
Name 
Company 


Street 


City 





Olive drab and navy blue...these colors mix more 


and more in our daily lives 
And as the men in uniform do their part, business 
men are working with intensified effort to make 


America stronger by providing the needs of our 


expanding semi-military economy 


American Locomotive, for example turns out new 


medium tanks and other top priority equipment for 


the Army, Navy, Air Force and Atomic Energy Com- 
mission. And Alco also produces equipment for the 
increasing operations of essential railroad, oil, chemi- 


cal and power industries 


Both lines of products strengthen our defense. It is 
this double-barrelled production of military and 
civilian essentials, typical of industry in general, 


which builds America’s strength 


AMERICAN LOCOMOTIVE COMPANY 


producing both industrial and defense essentials 





special gasketing that both seals and con- 

ducts high frequency currents. It makes an air-tight seal and yet prevents leakage of high fre- 
quencies between the bolt holes. 

Cohrlastic conductive gasketing provides a continuous mounting and minimizes high fre- 
quency losses that affect radio operation. 

It is widely used in aircraft (1) between the magnetos and their bases, (2) in the ignition 
harness, (3) in quick disconnect plugs and (4) wherever shielding is required. 

Cohrlastic conductive gasketing is available in three different thicknesses— .016”", .020” 
and .028” in rolls 8” wide and in the finished gaskets on a custom basis. Write for samples, 


prices and data sheets. 


THE COMHECLICUL HARD RUBBER COMPANY, 1s cast steser, new naven, conn 
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The controlling quartz crystal vi 
brates in vacuum at 100.000 cycle 
per second. The standard is powered 
by storage batteries, with stear 
turbo-generator standing by. just in 


case of emergency 


(STEM 
OF FREQUENCY 


Each crystal is enclosed in a cylindrical oven which holds the 
crystal temperature to within 1/100 of a degree 


At the A. T. & T. building at 195 Broadway, New York, 
passersby set watches by the world’s most accurate public 
clock, which is controlled by the master standard 


Front of the new frequency-time standard at Bell Telephone Laboratories. In the rear there are 600 
electron tubes and 25,000 soldered connections. Room temperature is maintained within two degrees. 


A vibrating crystal 


keeps master time 


Ever since Galileo watched a lamp 
swinging in the Cathedral of Pisa three 
centuries ago, steady vibration has pro- 
vided the practical measure of time. In 
the 1Q20s Bell Laboratories physi ISts 
proved that the quartz crystal oscilla- 
tors they had developed to control 
electrical vibration frequency in your 
telephone system could pace out time 
more accurately than ever before. 

The Laboratories’ latest master stand- 
ard keeps an electric current vibrating 
at a frequency that varies only one part 
in a billion, keeping time to one ten- 
thousandth second a day 

Phrough 


master oscillator governs the carrier 


secondary standards, 1 


frequencies of the Bell System’s ship- 
to-shore, overseas and mobile radio- 
telephone services, the coaxial and 
Rado Relay systems which transmit 
hundreds of simultaneous conversa- 
tions, or television. In the northeastern 
states, it keeps electric clocks on time 
through check signals supplied to elec- 


tri light and power companies 


The new standard also provides an 
independent reference for time meas- 
urements made bv the U. S. Naval 
Observatory and the National Bureau 
of Standards. Thus, world science bene- 
fits from a Laboratories development 
originally aimed at producing more and 


better telephone service 


TELEPHONE LABORATORIES 


Improving telephone service for America provides careers 


for creative men in scientific and technical fields 
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Lightweight actuators for Job engineered, welded- 
any requirement. diaphragm bellows. 


Good ideas for electronic circuitry sometimes run afoul 
of connector problems. Maybe existing connector units 
won’t hold air pressure gradients, won’t stand the heat, 
aren’t rugged enough for the job. Or maybe it’s a ques- 
tion of altitude, or under-water application. But if you 
can sketch the circuit, we'll take it from there. We’ve 
engineered so many special connectors, solved so many 
“impossible” problems, that whatever the requirements 
are, we can usually provide the answer. 


WRITE TODAY for specific information, or send us your 
sketches. We'll forward recommendations promptly. 


BREEZE 
Special CONNECTORS 


BREEZE CORPORATIONS, INC. 


41 Sovth Sixth Street Newark, New Jersey 





Flexible conduit and ig- Aero-Seal vibration- 
nition assemblies. proof hose clamps. 


Removable pins in Breeze connectors speed solder- 
ing, save time, trouble. Pins snap back into block. 
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How to cover a carriage 
(and still keep the baby healthy!) 


The Tomm M18 Gun Motor Carriage is tough and Conmar zippers are rust-proof, mildew-resistant, 
rugged ... can dish out plenty of punishment—and water repellent. No worry about slipping or jam- 
take it too, for that matter. But tough as it is. the ming—thev're constructed to take tremendous 
MI8 must be protected against its own special cross pull strain... yet work smoothly, easily 


enemies ... rust, sand and moistute ° 
There's a flawless Conmar zipper for every closure 


That's why flawless Conmar zippers are approver situation. When ordering zippers under Specifica- 
for the MI8’s gun covers. Conmar zippers are tions QM-100-31, AN-229, or VF-L06, call any of 
rigidly tested. to meet the most exacting specifica- the Conmar offices listed below, 


tions of military and naval usage 


$Conmar zippers 


Conmar, Newark 1, N. J. Direct N 
aa BRANCHES: Atlanta - Baltimore + Boston + Chicago 
Cincianat allas os Angeles « Minneapolis « Neu 
Phila leiphia tochester + t outs San Francisco 


Phone: REctor 2-4 
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THE WORLDS MOST TRIED 
AND TRUSTED 


AIR BRAKES 





Over the treacherous mountain stretches of Korea . . . on the 
rugged, icy avenues of the arctic . . . through the steamy, 
swampy trails of the tropics, Bendix-Westinghouse Air 
Brakes have demonstrated a matchless ability for rugged, 
reliable performance on Ordnance vehicles in service the 
world over. That's because these mighty brakes are built 
for long life dependability and powerful performance while 











requiring little maintenance under even the most grueling 
operating conditions. The Bendix- Westinghouse compressor 
for example, designed on the same reciprocating piston The Bendix-Westinghowse Com- 
principle as the standard truck engine, has proved its remark- pressor—heart of the air brake 
able durability time after time by often outlasting the life of system—performance proven over 
the vehicle itself. Take advantage of it—when you specify more miles on more installations 
air brakes don’t settle for a second choice—specify Bendix- Gan any eter.compronees. 
Westinghouse, the world’s most tried and trusted air brakes. 


Sy is rato 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY + ELYRIA, OHIO 


January-February, 1952 





ORDER NO. 


name Loowit- 


DATE Yi3/s7 





SUBJECT 72 y 





4 as 


[Bed 
ake Sohananad 


hee #7 “4 








ttt tt 


tT TT TT 











\Lhslton <n fic 
ION 


— oe 


+ 


Cae 52: oF aflen Hila. 


Daw t- “I Zedeclockale Yard V0G0 me Zo “TSldme. {Shabade, 22% Pale) 
Lf - CO meee aaanee 


| Lay. Coan 


























4 cpata | SaEen! 


| 
| 

$$ 
| | 


wae —+— + + 


oe 


—— 








= 350y._ 






























































WIDE TUNING RANGE with 
LOW-VOLTAGE KLYSTRON 


14,000 to 17,500 MC at 300 VOLTS 


Type SRU-SS5 is a low-voltage, 
reflex klystron oscillator with radio 
frequency output of 15 to 60 milli- 
watts, operating over the frequency 
range of 14,000 to 17,500 me. This 
Sperry tube can be used as a local 
oscillator for microwave receivers 
or as a bench oscillator in the 
measurements laboratory. 


Operating at a frequency of 16,000 
me with a beam voltage of 300 
volts, this tube provides 25 milli- 
watts of output power. Under these 
conditions the modulation sensitiv- 
ity is approximately |.3 megacycles 


per volt. The electronic tuning range 
measured between 3 db points is 75 
megacycles per second. 

Physical characteristics of Sperry 
Type SRU-S5S5 are: weight, 34% oz 
—height, 3 1/16”— mounting, 
standard octal 8-pin socket (in any 
position). The r-f connection is a 
standard UG-419/U fitting for 
0.702” x 0.391” waveguide. Its 
cathode is of the oxide coated, 
unipotential type. For ambient tem- 
peratures below 70°C, only free 
convection cooling is required. The 
tuning adjustment on this tube is 


cP tHRY GYROSCOPE COMPANY 


GREAT NECK, NEW YORK - CLEVELAND - NEW ORLEANS - BROOKLYN - LOS ANGELES - SAN FRANCISCO - SEATTLE 
IN CANADA — SPERRY GYROSCOPE COMPANY OF CANADA, LTD., INTERNATIONAL AVIATION BUILDING, MONTREAL 
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driven by a %4” shaft containing a 


screwdriver slot 

For additional information on Type 
SRU-S55 and other Sperry Klystrons, 
write our Special Electronics Depart- 
ment 





MODEL SRU-SS5 


GENERAL CHARACTERISTICS 
Freq. Range 14,000 
(mech. tuning) 17 500 me 
Heater Voltage (ac or dc) 6.3% 
Heater Current 0.46 amp 
MAXIMUM RATINGS 
Beam Voltage 7501 
Beam Current 
Reflector Voltage 
Heater-Cathode V oltage 
(peak) 45 


35 ma 


Oto SO 
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designers imagination 


Redesigning an old product? Developing a new one? 
With Bundyweld Tubing on the job, there’s every 
chance for improved performance, lowered cost, 
smoother production, or some other practical plus. 


No other tubing has all the Bundyweld fea- 
tures. It’s the only tubing double-walled from a 
single strip, with inside and outside beveled edges. 


Too, you may profit from Bundy’s famous fabrication 
skills. In working out tubing parts like those shown 
here, we may have found the answer to something 
baffling you. Or we can develop a new solution. Let us 
send you information on Bundyweld Tubing or Bundy 
services. Bundy Tubing Company, Detroit 14, Michigan. 


Extra-strong Easily machined 
High fatigue limit Takes plating 
Leakproof Takes plastic coating 
High bursting point Scale-free 

High thermal conductivity Clean inside and out 
Shock-resistant No inside bead 
Ductile Uniform 1.D., O.D. 


Bundyweld 


DOUBLE-WALLED FROM A SINGLE STRIP 








WHY BUNDYWELD {IS BETTER TUBING j Vp @ 
NOTE the exclusive 


=, bees a 2 ’ \ patented Bundyweld 
, { A } beveled edges, which 

afford a smoother 

joint, absence of bead 

Sizes UP and less chance for 


Bundyweld starts pe KS rolled possed through a fur- Bundyweld, double- To %” 0.0 
a single strip of twice around later- nace. Copper coct- walled and brazed ~ any leakage 
copper-cooted steel. ally into a tube of ing fuses with steel. through 360° of wall 

Then it's ‘ uniformthickness,and Presto .. . contact 

Bundy Tubing ‘ib R Cambridge 42, Mass: Austin-Hastings Co., Inc, 226 Binney St +. cl 2, Tena: Peirson-Deakins Co. 823.824 
Sheimeenet = Bidg. e Chicago 32, li: Lapham- they Co., 3333 W. 47th Place e Elizabeth, New Jersey: - 8. Murray Co., inc., Post Office Box 476 «© Philadelphia 3, Penn. 
Rutan & Co, 1717 Sansom St. San Francisto 10, Calif: Pacific Metals Co. Utd, 3100 19th St. Seattle 4, Wash: Eagle Metals Co. 4755 First Ave. South 
Teroate 5, Ontario, Caneda: Alloy mete! Sales, itd. 881 Bay St. © Bundyweld nickel and Mone! tubing is sold by distributors of nickel and nickel alloys in principal cities, 
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How BIG 
or how SMALL... 


lel lemme 


engine bearing 


ileliltiseladlla-lae ol-X4 











Our BIGNESS lies in our capacity to meet huge, mass-production require- 
ments of our customers . . . our SMALLNESS—in the flexible use of our 


facilities to solve their most exacting problems of custom-production. 


Because of this combination of abilities, we have been a supplier of 
original-equipment engine bearings to the leaders in the automotive in- 


dustry for more than 25 years. 


\ 


THE DETROIT ALUMINUM & BRASS CORPORATION 
Detroit 11, Michigan 
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chart. That's where Company A's 

production curve should have gone. 

Alas, it went down instead! 

“Just what you'd expect,” said the foreman. 
“This job calls for pretty near gage-block 


precision. To get that you have to sacrifice speed, 


don't you?” 

Well—Company B had a similar job. Their 
production showed an up-curve. 

How were they doing it? 


Company A found the answer in the new booklet, 


X marked the spot, high on the performance 


“SOLVED: The Production Up-Curve Mystery.” 
It tells how to do high precision metal-working 


at top production speeds... 


S—™ Write for your copy today. 





A PLANETARY FORM MILLER; 
A PLANETARY THREAD MILLER; and 


A COMBINATION FORM and THREAD MILLER 
FOR BOTH INTERNAL AND EXTERNAL OPERATIONS 


L 
The work (dotted 
white circle) does 
not revolve. Cutter is 
revolved around 
work. 





For internal thread 
and form-milling, 
cutter (A) moves out 
from center to con- 
tact with work. 











3. 

Cutter moves in cir- 
cle, completing cut; 
rapid reverse returns 
cutter to center. 








4. 

For external milling 
cutter moves in to 
contact work; then 
moves around work. 





PLAN-O-MILL CORPORATION 
1517 E. Eight Mile Road 
Hazel Park, Michigan 


Please rush my copy of, “SOLVED: The Production Up-Curve Mystery” 


Name 





Firm 








Address 
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DAYS CLOSER TO DEFENSE INDUSTRY | 


All defense production must meet sched- formed, fully machined parts can be eco- 
ules as well as standards. And nothing nomically made by overnight truck. 
saves time like nearness to supplies. In Time is on the side of those who use 
developing its huge armor plate program it best. You'll save time, save money and 
Standard Steel Spring Company has care- get every production assist by checking 
fully spotted its production facilities first with Standard Steel Spring Company 
throughout the area where most defense on all your armor plate requirements. 
contracts center. From these nineteen Write, wire or phone today. 


strategic locations shipments of flat or 

















Precision Electro-Mechanical Equipment 
..«for All industries 





ATLAS OFFERS COMPLETE ENGINEERING, 
PRODUCTION AND ASSEMBLING FACILITIES 


Take an intricate electro-mechanical product in 
the pilot stage .. .“iron out the kinks”. . . mass 
produce it... and assemble it with finest preci- 
sion. That's the service Atlas “Precisioneers” offer 
American Industry. Extra’ hands to speed the out- 
put of vitally needed products that must be sub- 
contracted. 

Atlas has an engineering and development staff 
capable of designing for mass production. Skilled 
craftsmen of the high speed machine tools, preci- 
sion grinders, gear cutters and stamping presses 


Experienced and exacting operators are on’ every 
assembly line to assure precision finished assem- 
blies. ' 

Atlas “Precisjoneers” are master craftsmen of 
every step of the way in producing fine precision 
electro-mechanical assemblies — all services under 
one roof, under one responsibility. Whether you 
need a sub-contractor to mass produce assemblies 
for you or a source of supply for precision parts, 
Atlas offers you complete facilities. Speed your 
production — write for “Precisioneers For Industry.” 
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METAL STAMPING COMPANY -{ *35 6 
KENSINGTON AND CASTOR AVENUES ATLAS 
PHILADELPHIA 24, PENNA. AMF. 





Have you heard 


about OAKITE’S great 


new pre-paint 


Here Is What Users 
Are Saying About 
Oakite Compound No. 33 


om 





Although Oakite Compound No. 33 is 
new to the metal industries, here are a few 
comments that show how first users like it. 
(Where the quote does not specify, the 
parts being cleaned are mentioned in 
brackets.) 


MINNESOTA: “Oakite Compound No. 33 
has everything I've used up to now beat a 
mile. The solvent action on . . . pin grease 
is remarkable.” (auto body parts) 


NEW YORK: “Paint appearance uniform: 
adhesion excellent; costs are down 50%." 
(radiant wall heating units) 


CALIFORNIA: “ This cleaner is what we've 
been looking for.” (steel braces and 
aluminum sheets for truck bodies) 


NEW JERSEY: “For removing silver solder- 
ing flux and fire scale from brass and 
copper, Oakite Compound No. 33 is just 
100%.” (radio antenna parts) 


MARYLAND: 


° Perfect removal of 
welding fash, rust, ‘oil. 


* (wire baskets) 


NEW YORK: “ This stuff is terrific! Removes 
grease and rust beautifully and leaves the 
surface fine for spraying.” (sporting 
equipment) 

Onto: “ ... removes all grease, oil and 
rust in one operation. This will double 
painting production.” (truck cabs) 


NORTH CAROLINA: “... gives very nice 
paint adhesion.” (kitchen cabinet parts) 


MINNESOTA: “Rust removing is excep- 
tional. No longer necessary to pickle the 
steel, then scrub .. . "(cabinets and parts 
for radio transmitters) 


CALIFORNIA: ““Oakite Compound No. 33 
is saving several operations and much 
time.” (small steel parts) 





cleaner? 


ETAL finishers using Oakite Compound No. 33 say this new 
cleaning-phosphating material is just what they have been 
looking for: a metal-cleaner that combines three important opera- 
tions into one: 
1. It removes rust af the same time that 
2. It removes oil af the same time that 
3. It prepares the metal for painting 
Oakite Compound No. 33 is great for removing rust, heat scale, 
tarnish, other oxides, oil, grease, smut, soldering and welding 
fluxes and identification inks. 
Oakite Compound No. 33 develops excellent paint adhesion on 
steel, cast iron, aluminum sheet and aluminum castings. 


For Use in Tanks or by Hand—Oakite Compound No. 33 is 
great for soak-cleaning metal parts of moderate size; and great 
for hand-swabbing on large parts like cabinets, doors, tables, 
tractors and truck cabs. 

Often Avoids Pickling —Oakite Compound No. 33 saves money; 
frequently eliminating separate pickling operations on moderately 
rusty steel. 


FRE For special bulletin on Oakite Compound No. 33, 
just drop us a note or mail the coupon. 
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Technical Service Representatives in Principal Cities of U.S. & Canada 
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Cling to the tried 

and true, in 

Ball Bearings too. 

New Departure not only 
makes them of 
unsurpassed quality 

but builds in 

predictable performance 
under known conditions. 
Consult a New Departure 
engineer while your 
design is in the 

blueprint stage. 


: a ~ 
Nothing Kelle Like a Ball... 


NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS «+ BRISTOL, CONNECTICUT 


\ 
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Announcing the 


~ CONTINENTAL-TURBOMECA 
Family of 








Continental Motors, pioneer in power for business 
and utility aircraft, announces another major 
pioneering step—its purchase of the exclusive 
United States manufacturing rights to a series of gas 
turbine models developed by the Societe Turbomeca, 
under sponsorship of the French Air Ministry. 


The agreement with Turbomeca, climaxing months 
of technical work, testing and negotiation, in this 
country and in France, brings to the United States a 
far broader and more diversified line of turbines, in 
the 200-to-1,100 h.p. range, than has been evail- 
able heretofore. Characteristics forecasting their 
widespread use include: 
Small size and low weight in relation to power. 
Adaptability to all fuels, including those of low 
grade. 
Long life expectancy due to simplicity of design. 
Minimum use of critically scarce materials in their 
manufacture. 
A high degree of parts interchangeability among 
various models. 
Versatility. Useful power is delivered in any of 
four different ways. 


Continental Motors sees this Continental-Turbomeca 
family of engines as supplementing, rather than 
displacing, power plants of conventional design, The 
four basic models and their variations are expected 
to find wide acceptance, "ot only in military applica- 
tions, but in many commercial fields as weil. 


The Conti tal-Turb family of 
gas turbines has been exhaustively 
tested in actual use. Plans for manu- 
facture soon will be announced. 
Meanwhile, inquiries are welcomed. 








Please oddress Continental Motors 
Corporation, 1500 Algonquin 
Avenue, Detroit 14, Michigan— 
Attention Mr. Whitney Collins. 
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DETROIT AND MUSKEGON, MICHIGAN 
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CONSTANT VELOCITY 
UNIVERSAL JOINTS 


RZEPPA 
BELL TYPE 


High angulority up to 35. Seven standard sizes, 
from '%" to 2'/2" shoft sizes. Torque trons- 
mitted by 6 accurotely aligned steel balls. No 
external thrust beorings needed. Radial and 
oxial loads carried by spherical surfaces 


TRANSMIT CONSTANT, 
VIBRATIONLESS, UNIFORM POWER 


These joints offer ordnance and industrial 

design engineers true constant velocity —free RZ E PPA 

from the alternate pulsations that set up DISC TYPE 

vibration even at slight angularity and de- 

structive force as angularity increases. For low angle operation. Ca- 
poble of 18° deflection. Sizes 

The field records of over two million Rzeppoa vers pi contin Ya 

joints in the several divisions of our armed 10%” O.D., taking 3” shoft 

forces prove their dependability. The Rzeppa and weighing 62 He 

joint consists of an outer driving member and 

an inner driving member, with a ball cage 

between them—all assembled into a concen- 

tric unit. Each of the six balls transmits torque 

by free rolling action. No tools are required 

to assemble the various parts which position 

each other securely by interlocking. The result 

is a joint combining great strength, high 

capacity, constant velocity, compactness, low 


friction losses and the utmost in dependability. i aaiitatiaiiii cae 


tue oe nctad te Geers ery oneifons canes F The GEAR GRINDING MACHINE CO. 


long experience in many fields is available to 
manufacturers of ordnance and industrial products. DETROIT 11, MICHIGAN 


RZEPPA Conslant Celocily Wntvervae Jovste- 
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You asked for it...mow Acetogen brings you 


, ry / 4 
o & eo fa” 


« 


STEEL“FABRICATION SERVICE 


— the only one of its kind 


You undoubtedly have heard or read about the amazing Acetogen Process—the 
new way of flame-cutting armor plate and other steel to +'% inch tolerance. Now, 
Acetogen offers you a complete steel fabrication service which employs this advanced 
flame-cutting method. You can have the toughest of fabricating jobs done for 
you better, cheaper and faster! Here's why: 

The Acetogen Process of plate-edge preparation is so accurate, we can flame-cut 
steel to very close tolerances. No longer is it necessary to grind an intricate bevel or 
radius. Look at this example . . . a drawing of a finished plate which others must 
grind to required tolerances, but which we flame-cut to the same tolerances! 


You can quickly see the tremendous savings effected by the Acetogen Process 
when applied to a complete fabricating job. We don’t need expensive grinding 
machines or operators, we don’t spend extra hours grinding plate edges to tolerances. 
We pass on fo you a saving in both time and money! 

And there are other advantages. Plate edges prepared by the Acetogen 
Process have a sufficiently low Brinell hardness to allow machining. Plates are ready 
for welding without any further preparation. Above all, they are precise! 
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A New, Fully-Equipped Plant 

The modern Acetogen plant con- 
tains all the machine tools necessary 
to do a complete fabricating job 
(welding, forming, and sub-assem- 
bling) on armor plate, low-carbon 
and high-alloy steels, as well as on 
all other types of metals. It is oper- 
ated by men thoroughly experienced 
in the working of these metals 
for both ordnance and aircraft 
applications. 

Send us your drawings, sketches, 
or blueprints now for any fabricated 
work you have, and we will promptly 
quote price- and time-schedules. Our 
organization has full security clear- 
ance to contract for defense work 
through the Department of the 
Army, Philadelphia Ordnance Divi- 
sion, Let Acetogen take your fab- 
ricating problems off your hands! 
Write today! Acetogen Fabricators, 
Inc., Room 822, Commercial Trust 


Building, Philadelphia 2, Pa. 





THE PROBLEM: How to speed production of 

motor bodies for the critically important 

3.5 rocket. SOLUTION: The use of Rockrite Tubing 

made of high quality 4140 steel for “the heart” 16-PAGE BULLETIN 
of the job. 

tells story of Rockrite 

Tubing, and contains 

many other important 

advantages. Write for 

your free copy today. 


Here's why. Rockrite Tubing is sized by a 
distinctively different process to much closer 
tolerances than are practicable by any other 
method. Thus, motor bodies need Jess machining, 
and vitally needed metal is saved. Scrap is 64 per 
cent less than with ordinary cold-drawn tubing. 
Uniform walls are obtained more easily. Also, 
Rockrite Tubing has a superior surface finish. To 
guard against ruptures in the rocket launcher, 
heat-treated Rockrite Tubing is subjected to and 
stands up against internal pressures of 25,000 psi 


in hydrostatic tests. ROCKRITE R 


The 3.5 rocket is another example of how Rockrite 


Tubing can save time and machining costs in the € TU RING 





production of vital ordnance parts. 


TR-126 


TUBE REDUCING CORPORATION: WALLINGTON, NEW JERSEY 
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Checking bore diareters at 18 points. 


Each individual measurement is indicated by the position of 
a float in its respective Precisionaire column. 


The float positions form a characteristic pattern similar to a 
graph. It's actually a quality control chart. The inspector 
sees at one quick glance whether the work part can be 
passed or should be rejected, and for what dimensions. No 
eye strain, no close concentration, no figures to remember, 
“no confusion of multiple dial faces with the “Airechart.” 


Standard Precisionaire column instruments are made with 
one, two, three, four or five columns. Special Precisionaires 
can be built to include from 6 to 30 or more columns 
depending on the number of dimensions to be checked. 


For complete details on simultaneous multiple measurements 
with the Precisionaire, call your local Sheffield representa- 
tive, send prints to us or write for Bulletin CTP-491. 


a al ne Sheltield corporation 


of a turbine blade at 18 points DAYTON 1, OHIO 
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metal 
finishing 
problems? 


Specialized help from United Chromium 


can save you time and expense in coating 


metals with metallic or organic finishes. 


Problems involving finishing or protection of metals 
are United Chromium’s specialty. With over 20 
years successful service in the metal finishing field, 
U.C. electroplating and finishing engineers have 
an intimate knowledge of electroplated, organic, 
and chemically produced finishes. They can guide 
you to more efficient operations, show you how to 
get the results you want with speed and economy. 

They can supply you with the right ordnance 
finish from the comprehensive, quality line of 
Unichrome Coatings for Metals. These are just a 


few widely used ones: Unichrome S.R.H.S. Chro- 
mium Solution which plates gun and airplane parts 
20 to 80% faster than ordinary chromium . .. quick 
drying lustreless Unichrome Organic Coatings with 
outstanding durability . . . Unichrome Dips with 
which to meet chromate-treating specifications for 
zine and cadmium ... Anozinc for corrosion-pro- 
tection of zinc-plated steel shell cases. 

Answers to many other metal finishing require- 
ments are as close as the nearest United Chromium 
office. Write or phone about your problem. 


UNITED CHROMIUM, INCORPORATED 3°° §73',42"4,5t- 


Waterbury 20, Conn.-Detroit 20, Mich.-Chicago 4, IIl.-Los Angeles 13, Calif. 


In Canada: United Chromium Limited, Toronto, Ont. 


GOMES for WEEMS 
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Write for 
Illustrated 
Descriptive 
Bulletin 


Depth Bomb part drawn with 
Advance Dies from 31'/2” steel blank. 


THIS DIFFICULT STAMPING SIMPLIFIED 
BY NEW ADVANCE TOOLING METHOD 


Here's another example of ADVANCE tooling ingenuity. The problem: 
This depth bomb tail piece deep-drawn to the dimensions shown above 

. in just two draws . . . from a 14-gauge steel blank. Similar pieces 
were formerly produced with five or six draws, or by butt-welding 
two halves. 


Advance tooling techniques met the requirements — with dies that pro- 
duced the part in two draws as specified. Advance can help you with 
your difficult drawing and stamping problems. . . and save you time and 
money in your processing operations. Our engineers and our completely 
equipped die plant are ready to serve you. Consult us — or write for 
complete information. 


PO fon ee ee eo eo 


6800 MADISON AVENUE 
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CLEVELAND 2, OHIO 


PHONE: WOodbine}]-9191 








ALL FULLY INFORMED ON SPECIFICATIONS 
AND REQUIREMENTS OF ALL GOVERNMENT BRANCHES | 


bd e 
Strategically located to serve suppliers of all government services, Wirebound Box 
manufacturers are in excellent position to meet your shipping container needs. Parts 
boxes, equipment crates, over-packs and food containers are but a few of the multitude 
of uses for which Wirebound containers are adaptable. Wirebound manufacturers 
are informed, experienced and technically trained to design, produce and 
pre-test scientific containers for each use. Make it a point to consult 
your nearest Wirebound supplier or write for full information 
© 7 
Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois* 
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“WHAT hip OFr- 
PRESS 5 WIKL INCREASE 
OUR m ORTRET TT . 
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to days canbetal problems 


Selecting the right press for the stamping Danly Autofeed Presses like the one 
job you are planning involves considera- shown at right have tripled production 
tion of many important factors including where faster cycling was required. Other 
cost, Capacity, production rate and main- Danly Presses are designed to meet prac- 
tenance requirements. Danly simplifies tically every possible production need. 
this decision because Danly Presses are Call a Danly press engineer today . . . 
engineered for maximum efficiency in let him help solve your particular stamp- 
individual applications. Costly compro- ing problem 

muses between standard press models and paMLY MACHINE SPECIALTIES, INC. 


your actual needs are eliminated 2100 South Laramie Avenue, Chicago 50, Illinois 


Mechonical Presses... 50 to 3000 Tons 


a: 


SINGLE ACTION AUTOFEED UNDERDRIVE GAP FRAME DOUBLE ACTION 
TRAIGHT SIDE SINGLE, DOUBLE, STRAIGHT SIDE 
TRIPLE ACTION 


1T COSTS LESS TO RUN A DANLY PRESS 
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gi yes Sw High Magnetic Saturation 


you w High Permeability at very high 


Flux Densities 


W High Value of Positive Magnetostriction 


W Design Possibilities for Savings 
in Weight, Space and Materials 


Typical use of Permendur 
in the ADL ELECTROMAGNET 


ARTHUR D. LITTLE, Inc 


PURE IRON YOKE 





PERMENDUR 
INTERCHANGEABLE 
POLE PIECES 


HEAVY SOLID LINE SHOWS PERMENDUR 
POLE PIECE WITH I” DIAMETER FACE 
DOTTED LINE SHOWS PERMENDUR POLE | 
PIECE WITH II DIAMETER FACE 








COOLING FLUID LINE eZ j 


Sectional Detail of Yoke Half 


Permendur is available in Forgings, Castings, Hot-Rolled Bars and Plates 


to meet your design needs for form or shape. ize for Amformaliion_ 


*Manufactured under license arrangements with Western Electric Co. 
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Searle 
researeh 


The pressure vessels and deep-drawn shapes being made today 
in the Scaife factory are better because of scientific research in 
Scaife Laboratories. For example, the development of the new 
Scaife Dura-Lite LP-Gas Cylinder included a complete study of 
the deep-drawing process, using half-size parts made on the 
research department press shown above. This procedure, 
supplemented by complete metallurgical, physical, chemical 
and specialized studies, permits accurate evaluation of various 
materials, drawing methods and 

processing procedure. The result 

is a better, more serviceable prod- 

uct designed and made on sound 

engineering principles. 


SCAIFE 
ComMPANY 


OAKMONT (Pittsburgh District), PENNA. 


Makers of Pressure Vessels 
for Air, Gases and Liquids 


Here is the “big brother” of the 
press shown at the top of the page. 
Full-size cylinder-half has been 
formed in one stroke of the press 
(see right) and is being removed 
for processing and assembly. 
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Starting witha 
circular sheet of 
steel— 


a cup is formed by 
@ conventional 
drawing opera- 
tion. 


A continuation of 
this pressing op- 
eration turns the 
cup “inside ovt” 
without removing 
it from the dies, 


completing—in a 
single stroke — 


comes a cylinder- 
half. Shown below 
is the complete 
cylinder, a stand- 
erd container for 
liquefied petro- 
leum gas. Similer 
Scaife cylinders 
are used for freon, 
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Operating at an all-time production peak 


= On prime defense Contracts, but. 


Bendy. Willing and Aur 


PAERIAL PRODUCTS. Inc | 





8 additional respons: 
Rearmament Prog 


+ 


ELKTON, MARYLAND 


A decade of 
Creative Leadership 
in the 


BY Ceyesenlsela-lelemn macleltletlele 


of 


Military Pyrotechnics 


\ \ 
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BASIC FACTS ON 
GEAR TOOTH CROWNING 


( 


End Bearing 


4 


Elliptoid Tooth Form 


SPUR AND HELICAL 
GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


r 





5600 ST. JEAN 


Q. Why are gear teeth given the 
Elliptoid tooth form or crowned? 
A. To PREVENT “end bearing” in 
service. 


Q. What is “end bearing’’? 

A. A concentration of load at the 
end of the tooth due to end contact 
between teeth rather than its dis- 
tribution along the entire tooth face 
—the condition for which the tooth 
was designed. 


Q. Why is “end bearing"’ objection- 
able? 

A. Because it imposes concentrated 
stresses beyond the fatigue strength 
of the material at the contact point 
which may lead to premature failure. 
It is also an important cause of 
noisy gear operation. 


Q. What is gear tooth crowning? 

A. A calculated elliptical reduction 
in tooth thickness from the point of 
maximum crown (usually the center) 
toward both ends. Normally it 
amounts to .0003” per inch of face 
width per side, but this is optional 
depending on service conditions. 


Q. Can “end bearing’ be avoided 
by any other method? 
A. No. Because 

1. It is practically impossible to 
assure perfect alignment under all 
conditions of loading due to un- 


* avoidable deflections in shafts, bear- 


ings and the mountings, all of which 
are elastic. 

2. It is also impracticable to 
avoid all fire distortion in hardening 
gears which have been machined 
previously. 


Q. How are gear teeth crowned? 
A. On Red Ring Shaving Machines. 


Q. Can the amount of crown be 
controlled accurately? 

A. Positively. Such a large number 
of leading automotive gear plants 
would not be using it otherwise. 


Crowning is controlled on the 
Model GCI Shaving Machine by 
locking the cam which actuates the 
table movement oat the desired 
point. Models GCU and GCV use 
formed cutters ground precisely to 
the amount of crown required. No 
variation is possible without chang- 


ing cutters. 


In a random check of 4000, 1” 
face gears the maximum variation 
in the amount of crown was within 
the specified tolerance of .0002”. 


Write for. 
BULLETIN S$49-5 


for a more detailed 
discussion of 
gear tooth crowning. 


NATIONAL BROACH & MACHINE CO. 


DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Scheduled Preventive Maintenance 
Controlled by KARDEX VISIBLE RECORDS! 
y 


| 
} 


Yes, with a Kardex Visible system, you review and control your preventive 
maintenance schedules... at a glance! Here's how the system works— 
Experience and performance are combined to set up a pre-arranged, tested, 
inspection schedule. Kardex colored signals indicate ... automatically ... 
those items due for inspection. A “Floating Inspector's” record is withdrawn 
from the Kardex pocket, filled out with instructions specific to the checkup 
to be performed, and routed to your maintenance men as a work order and 
report sheet. 

When the maintenance job is complete, the maintenance man checks off 
what he did and the card is returned to its place, automatically signaling 
job completion. Then, the Kardex signals are advanced to the next date 
specified. Details are posted on the maintenance card from the job card, 

providing a continuing, permanent record of maintenance activity. 

The quick result: needless, costly “down-time” is eliminated; operating 
efficiency goes up; manufacturing costs go down — all accomplished with 
less clerical help and a minimum of time-wasting paper work, thanks to 
the “floating” maintenance order! 

You'll find valuable information in SIMPLIFIED PREVENTIVE 
MAINTENANCE CONTROL, just published by Remington Rand 
to help you. Too, you'll learn of the profit-building advantages in con- 
trolling plant inventories with Kardex simplified property records. 

To establish, once and for all, complete control over your mainte- 


4 a rity and hold rentories at a healthy, low level, wri 
SEND FOR YOUR sane ee ee Lier ED ah me rae 
FREE COPY TODAY! MAINTENANCE CONTROL. Address: Management Controls 


Reference Library, Room 1598, 315 Fourth Avenue, New York 10. 


Remington. Flarul THE FIRST NAME IN BUSINESS SYSTEMS 
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We were there 


Spicer-equipped automobiles as early as 1905 were among the first 

to blaze transcontinental highways across America. No garages. 

no service stations...and only the most primitive and punishing of trails 
for most of the distance. It was in these grueling tests that the 
then-revolutionary Spicer Universal Joint was proved superior to all 
other methods of power propulsion in automobiles. We were there.. 
with design and manufacturing genius that helped make the 
automotive vehicle a commercial reality, and aided the automotive 
industry in becoming one of the world's largest enterprises. 











Proved | 


by nearly a half-century j 


of progress 


In 1952 backed by nearly 9U years of continuous service 
and development .. Spicer-designed Universal Joints are 


being used in a majority of the automotive ‘vehicles made 





throughout the world. The unique Pate | original design 
of Spicer Universal Joints embodying teatures of high 


efhcoiencys has made this unit the Standard of the Industry 


@ Sliding splines have 
ground finish on ALI 
contact surfaces, extra 
hardness, and iron 
manganese phosphate 


coating 


True bearing align 





ment with rigid one 
piece yoke design. This 
rigidity is the essence 





of accuracy 


Precision bearings 
with improved surface 
hardness and finish 


e@ Dynamically balanced 
to exacting limits 





@ Unitorm high quality 


propeller shaft tubing 


Steel meets our special 
specifications 


@ Wide selection of 
flange and yoke types 
and sizes to suit each 





individual requirement 


Spicer 


SERVICE 





‘ SPICER MANUFACTURING 


Division of Dane Corporation + TOLEDO 1, OHIO 


TRANSMISSIONS + UNIVERSAL JOINTS - BROWN-LIPE AND AUBURN CLUTCHES - FORGINGS - PASSENGER CAR AXLES + STAMPINGS. - SPICER BROWN  LIPE 
GEAR BOXES - PARISH FRAMES + TORQUE CONVERTERS - POWER TAKE-OFFS - POWER TAKE OFF JOINTS + RAIL CAR DRIVES - RAILWAY GENERATOR DRIVES 
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NICKEL ALLOY IRONS 
develop improved properties 


plus all the basic advantages of plain cast iron 


PLAIN GRAY IRON is, structurally, a steel matrix con- 
taining graphite flakes. Engineering, physical, pro- 
cessing and service properties are wholly depen- 
dent upon the character and disposition of these 
flakes, and upon the nature of the matrix. 


The matrix of nickel alloyed irons closely re- 
sembles the pearlitic matrix found in high carbon 
steels, whereas the matrix of ordinary plain iron 
resembles that found in low carbon steels. Com- 
positions of nickel alloy irons can be adjusted to 
reduce “chill” in thin sections without risk of form- 
ing “spongy” regions in heavy sections. This pro- 
motes uniform strength, improved machinability, 
pressure tightness and wear resistance. 


Hardness in nickel cast irons results from im- 
provement of the matrix. Chilled areas and hard 
carbides, which impair machinability, are obviated. 
Nickel improves response to heat treating. In fact, 
use of nickel alone or with other alloying elements 
plays an important part in meeting a variety of 
requirements. 

Accordingly ... nickel alloyed irons permit pro- 
duction of castings with high levels of the following 
properties: 


Strength 


Tensile and transverse strengths of castings are 
greatly increased by the addition of nickel to cast 
irons of properly adjusted base mixture. The ratio 
of compressive strength to tensile strength is re- 
tained. Greater uniformity of strength in thick and 
thin sections is achieved. 


Elasticity 


The elastic modulus increases with strength. In 
this respect nickel-containing irons of the high 
strength type possess good stiffness and do not de- 
form permanently under loads that would be dam- 
aging to irons of lower elastic modulus. 


Damping Capacity 


The damping capacity inherent in gray cast iron is 
not impaired by the presence of nickel. ’ 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Wear Resistance 


The uniformly pearlitic matrix of nickel cast irons 
appreciably improves wear resistance. The uni- 
formly fine graphite flake distribution, achieved in 
suitably processed irons without formation of a 
poor wearing dendritic condition, affords optimum 
resistance to wear and galling. 


Pressure Tightness 


Characterized by dense grain structure and fine 
dispersion of graphite throughout, nickel alloy 
irons are close-grained and offer an extraordinary 
degree of pressure tightness under high hydrosta- 
tic pressures, without sacrificing machinability. 


Applications 


Heavy machinery frames and beds are typical of 
cast parts that benefit from the rigidity and good 
damping capacity of nickel cast irons. Cylinder and 
pump liners, gears, dies, machine tool ways, saddles 
and tables exemplify parts produced in nickel irons 
to assure greatly increased strength and wear re- 
sistance. And nickel alloyed iron is used for heavy 
duty brake drums to resist heat checking, thermal 
shock, wear and galling. The nickel cast irons are 
readily heat treated, and respond particularly well 
to flame and induction hardening. 

At the present time, the bulk of the nickel pro- 
duced is being diverted to defense. Through applica- 
tion to the appropriate authorities, nickel is obtain- 
able for the production of engineering nickel cast 
irons for many end uses in defense and defense 
supporting industries. 








The International Nickel Company, Inc. 
Dept. O, 67 Wall St., New York 5, N. Y. 


Please send me booklet entitled, “Guide to the Selection 
of Engineering Cast Irons.” 


Name 
Company 


iddress 


State... 


>emerce zINCO stavice < 


67 WALL STREET 
NEW YORK 5, N. Y. 


City 


pron - - - - - - - - - 
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Mere ff METALWORKING 
made re mate your MACHINERY 


(alee ge > | Cold Headers for Bolts, Screws, etc. 


Bolt Head Trimmers 





’ Screw Thread Rolling Machines 


Ay ALE 


S APCTRIC | 
XY \N ANIAP ELECTR Nut Tapping Machines 
4 


SIMONDS 


Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 
Collapsible Tube Machines 


Thread Rolling Machines for Shells 


ARK EAD 2/2 Z| 
M- Mey: MAKE Wire Drawing Machines 


Wek went0s feniniid 
Rolling Mills for Sheets and Strips 


Under these trade marks are made prod- | : 

ucts ranging from nylons to aireraft. They Rod and Tube Mills 
include garments, hosiery, knit goods and | 

textiles, radio and TV tubes, capacitors and Flatteners and Straighteners 
resistors, vulcanizing equipment, cameras, — | 

yharmaceuticals, hand grenades, cartridges | — a 

te canvas goods. All over the world, | Gang Slitting Machines 
Markem methods, machines, tvpe and inks 


are marking the products of industry. Swagers, Pointers, Coilers, Winders, etc. 


There is a Markem method for almost 

every identification purpose. Markem . . . 
Equipment is used for Marking on Prod- | Special and Miscellaneous Machines 
ucts, Packages, Parts, or for producing 
Labels 








Submit your problem in detail with a sam- 
ple of the item to be marked. Markem Mae 


chine Company, Keene, 9 N-H WATERBURY FARREL 


FOUNDRY AND MACHINE COMPANY 


a ; 
/ WOW CE | ae Waterbury Connecticut, U.S.A 
/ 4 ri SALES OFFICES 
/ 
Cy BETTER; ARKING Riwee ror / ratilel Ueto CLEVELAND NEWARK. N.J 
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GET THESE BASIC HELPS 
ON ALUMINUM 


Alcoa booklets and films can save you countless 
hours in specifying, designing and training 
your men. They are a condensation of Alcoa’s 
64 years of aluminum knowledge. 

The key to Alcoa’s technical library is a folder 
which lists and explains all booklets and films. 
Ask your local Alcoa sales office for a copy. Or 
write: ALUMINUM COMPANY OF AMERICA, 
850A Gulf Building, Pittsburgh 19, Penna. 


WELDING AND BRAZING RIVETING ALCOA ALUMI. 
ALCOA ALUMINUM. Manual: NUM. Detailed information on 
methods, equipment; including riveting aluminum and its alloys. 
tungsten-arc welding . 130 pp. Covers joint strength, alloys, 
52 illus. 18 tables. methods. 56 pp. 19 illus. 


MACHINING ALCOA ALUMI- 
NUM AND ITS ALLOYS. Dis- 
cusses best tools, methods, and 
equipment; cutting speeds and 
feeds. 68 pp. 6 tables. 21 illus. 





FORMING ALCOA ALUMI- ALCOA ALUMINUM IN 
NUM. Explains various methods AUTOMATIC SCREW MA- 
and discusses forming chorac- CHINES. Tool design, set-up, 
teristics of aluminum alloys. 64 chip control, deep-hole drilling, 
poges. 11 tables. 2! illus. other machining. 95 pp. 


ALCOA ALUMINUM 
AND ITS ALLOYS 
Fundamental information, 
with tobular data on 
chemical and physical 
properties, tolerances 
168 pp. 55 tables. 
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Titeflex ql]- metal flexible tubing can help 

operations Its easy flexibility permits 

locations - - does away ow, laborious pipefitting 
strength helps you overcome quic , dozens of problems involving 


vibration, flexing gnment in conveying liquids and gases 


Titeflex 15 made in brass, bronze, stainless, Monel and Inconel in 
types and sizes to handle temperatures to 1550°F and pressures to 
6800 ps! In addition, our engineers will be glad to work with you in 
developing special types Write us 


Nour! niteflex Bellows 


For sealing hig for absorbing lineal expansion 
and high frequency All-welded construc- 
tion Made in plain stee : nel, Inconel standard 


sizes 1" to 5" LD Plain ends for — or supplied with 
any type of fittings Write for descriptive literature 


Titetlex, Inc. 


512 Frelinghvyse" Ave., Newark 5, N. J- 


TITEFLEX STAYS TIGHT WHEN THE GOING iS TOUGH 
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IS HYSTER’S WORK YARD | 


The sun never sets on Hyster Sales and 
Service. In the important industrial centers of 


58 foreign countries, Hyster dealers maintain 
service and parts stations on Hyster Fork-type 
Lift Trucks, Straddle Trucks, Karry Kranes 
and Hyster Salsbury Turret Trucks. 

This world-wide organization sells the most 
complete line of Industrial Trucks and Attach- 
ments on the market. Equally important, they 
have skilled service mechanics and adequate 
parts stocks to keep your lift trucks running 
better at lower cost. 


HYSTER’ COMPANY 


THREE FACTORIES 


2902-42 N.E. CLACKAMAS ST., PORTLAND 8, ORE. Salsbury TURRET TRUCK 
1802-42 NORTH ADAMS ST., PEORIA 1, ILLINOIS \ 4,000 Ib. capacity (4 models) 
1010-42 MEYERS STREET... .DANVILLE, ILLINOIS 
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DIE CASTINGS [itspressercute 


Experience Available 
TO YoU! 


We can offer you experience 
and production know-how in 
producing hundreds of different 
items essential to defense. 

During World War Il, Precision 
Castings Co. emerged as a leader 
in the die casting industry in pro- 
ducing military, naval and air- 
craft items. 


Call a PRECISION Engineer, Today! 


*Since 1909 the name “PRECISION” has been the 
symbol of highest quality in the die casting industry 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. + Cleveland. O. + Kalamazoo, Mich. + Chicago. Ill. 


British Affiliation Wolverhampton Die Casting Co.. Wolverhampton. England 
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"YES MAKING ANOTHER FAST DELIVERY OF 
READING COPPER TUBING!” 


F.. a dependable source of supply . . . specify 


Reading brass and copper tubing . . . processed 
ee a 
one of America's finest completely integrated mills. at ADJ 


| Cris inF 
READING TUBE CORPORATION 


Producers of Reading Lektroneal Copper Tubing OFFICES AND EASTERN DISTRIBUTION DEPOT: 
eed Rewding Brot Tubing 36-12 47th AVE., LONG ISLAND CITY, N. Y. 
WORKS: READING, PA. STillwell 6-9200 
Stocks Available at ALL Reading Distribution Depots: 
g P 


@ READING, PA. @ HOUSTON, TEXAS: 1121 Rothwell St 
@ LONG ISLAND CITY, N.Y. @ CHICAGO, ILL.: 724 W. 50th St 
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Steel Electric Cables 
3,530,000 Ibs. 250 miles of biueprints over 13 miles 
ag on one 


All these ingredients put a $12,000,000. price 
ou spend 


U.S. Navy submarine — but it’s a bargain. 
less than 2!» minutes of your working day to pay your 
share of its cost! Thanks to the skill and speed of 
American industry, the price of preparedness is still 
small in terms of individual effort. 


AMERICAN MACHINE & FOUNDRY COMPANY 


511 Fifth Avenue, New York 17, ! 


Executive Offices, 


Manhours 


Manufacturers 
over 6,000,000 


Parts 
over 300 


over 500,000 


American Machine and Foundry Company derives its 
greatest satisfaction from keeping defense costs as low 
as possible. By doing it dbetter-—-automatically we are 
helping to keep our freedom the biggest bargain in 
the history of mankind. 

Above figures are given with due regard to security. 


amy 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT 


FOR THE ARMED SERVICES: Radar antennae and drive units 
eautomatic loaders for Army and Navy weapons elevating and azimuth 
mechanisms « cooling fans for Army tanks « airplane parts + mobile 
ovens « electronic training devices * naval ordnance « rolled and 
weided stee! products « shell components « special military projects. 
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FOR INDUSTRY: Tobacco processing equipment, cigarette and cigar 
machinery « AMF and Union bakery equipment « automatic pinspotters, 
bowling equipment and supplies « DeWalt power saws « Lowerator dis- 
pensers ¢ Oakes continuous mixers « stitching machines * Wahistrom 
chucks*Roadmaster bicycles »Cleve-Weld tire rims* Junior velocipedes. 
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...in DEFENSE 


and PEACE-TIME 
production 


FOR MILITARY AND CIVILIAN USE: 
Wheels, brakes, hubs and drums for cars, 
trucks, tractors ... and cargo trailers, 
troop carriers, gun corrioges, tonks, etc. 
Electric brakes, brake power equipment, 
power chambers .. . and valves for all 
types of military and civilian vehicles. 
Shells and shell casings, rockets, and air- 
craft engine parts, etc. 
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Kelsey-Hayes 
“Los Angeles, Cal. Plant 


Kelsey-Hayes 
Detroit, Mich., McGraw Plant 


“aE 
Kelsey-Hayes 
Windsor, Ont., Canada Plant 


Kelsey-Hayes 
Jackson, Mich. Plant 


Kelsey-Hayes 
Davenport, lowa Plant 


Kelsey-Hayes 
McKeesport, Penna. Plant 








KELSEY-HAYES WHEEL COMPANY 
MILITARY AVE., DETROIT 32, MICHIGAN 











Heavy Duty Trailers 





Steel Freight Cars 


Ri BURtE | 


: The new Cellular Laminated 
= Unicel Refrigerator-Box Car 


Wighball” 
for industry 


Just as “highball” means a clear track to the railroader, 
Automobile Grille Guards i Pressed Steel Car Company stands for constant progress 
and achievement in service to American industry. 
Today, Pressed Steel Car’s broad production facilities 
are equipped and manned to meet the urgent need for a 
constantly changing variety of industrial products, some of 
which are shown here. 

In its long experience, Pressed Steel Car has developed 
many outstanding firsts. The latest of these is Unicel— 
the first entirely new freight car in over 52 years. 

The men, knowledge and production capacity of this 
pioneer American manufacturer are at their peak 
to help meet today’s new challenges. Address 

any of the offices listed below for 
further information. 


Steel Tanks 











PRESSED STEEL CAR COMPANY, Inc. 
— 6 No. Michigan Avenue, Chicago, Ill. 
PEC 230 Park Avenue, New York 17, N. Y. 
= 25 Broad St. (Export) New York 4, N. Y. 
314 No. Broadwoy, St. Lovis 2, Mo. 


* Solar Sturges Manufacturing Division * Jahn Trailer Division 
* Rice §& Adams Equipment Division 
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Mt. Vernon Car Manufacturing Division 
Erie Manufacturing Division * Unicel Division * Chicago Steel Tank Company 
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DESIGNING 4 
New Products « 


Our Customers Engineering Serv- 
ice can lend a helping hand and 
provide as much assistance as you 
want: help develop the design; 
suggest suitable materials; provide 
the necessary plain tubing or fab- 
ricate it into a special form; carry 
the development on through pilot 
tests or help produce the finished 
product. 


Since we are accustomed to work- 
ing with various government agen- 
cies, you can be assured that any 
developments carried on with you 
will likewise be kept on confiden- 
tial basis. 


IMPROVING 
an Existing One 

















TUBULAR 
Parts Used » 


) 
ta 
Our tube fabrication facilities 
embrace such operations as bend- 
ing, spinning, swaging, piercing, 
threading, counterboring, tapping, 
and beading. Seeing that the 
product reaches you in a usable 
condition is also of deep concern 
to us. We provide the most prac- 
tical type of packing—crating, 
boxing, packaging, palletizing, etc. 


With a background of over 34 
years’ specialized experience in 
tube manufacturing, we offer you 
help that should prove valuable in 
the production of any tubular part 
you contemplate. We invite your 
inquiries. 





1467 CENTRAL AVENUE 





e, 


U 


4 
\ 
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WOLVERINE TUBE DIVISION 


Calumet & Hecia Consolidated Copper Company 


INCORPORATED 


A. ‘ ers of mess, nonh tubing 


DETROIT 9, MICHIGAN 


OE RE OF ee Ale 


PO ee ee oe 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St., New York 6, N.Y. 





Don’t go any further 


For Cast Brass Components 
and Machined Brass 
and Bronze Castings 


FOR ORDNANCE 
PROCUREMENT ORDERS 


© HAYS... . one of the nation’s largest pro- \ MORE THAN 3500 
ducers of machined brass and bronze castings ) CATALOGED PRODUCTS 


© FACILITIES MANUFACTURED BY HAYS 


Pattern Department. . . : 
Brass Foundries city Here’s another of the specialized 
Precision Machines .. . 7 

Capable of producing large quantity require- products designed and produced 
aan by HAYS . . . the “ELECTROFLO” 





Valve. 


© PERSONNEL 
The “ELECTROFLO” 


Design, tool, and production engineers. . . Ex- 


pert craftsmen ... with many years of service combines the power 


of electricity with flow 
e QUALITY pressure in a valve 
that - 
Reputation that results from 80 years’ experi- por prt Aces 
ence in supplying the water and gas utilities, t | t. Deli 
manufacturers in the appliance, industrial, and eT a 
marine fields, and from producing materiel for maximum flow .. . 
the ARMY, NAVY, and AIR FORCE. 


handles water or air 

. readily adapted 
Submit your requirements with details, speci- to all types of control 
fications, and delivery for prompt quotction. devices. 


HAYS MANUFACTURING COMPANY 


General Offices, Machining, Fabricating and Assembly Plant 


803 West 12th Street, ERIE, PA. 
Foundries: Erie, Pa., and Albion, Pa. 


Di oan 
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THE INDUSTRY'S FINEST 
POWER BRAKING SYSTEMS 


On 


Regardless of the size of vehicle or whether the preference 
is for vacuum or air, the trucking industry has come to look 
to Bendix Products as the one source uniquely qualified to 
meet every power braking need. 

Hydrovac, the world's most widely used power brake, is 
the undisputed leader in the vacuum-hydraulic field. And 
Air-Pak is recognized as foremost in the field of air-hydraulic 
power broking units. 

Products of twenty-five years of practical broking expe- 
rience, these outstanding power braking systems offer 
faster, more positive and better controlled braking. And 
in both the vacuum and the air actuated units, brakes can 
be applied instantly by foot power clone—a constant 
safety factor of tremendous importance. 

That’s why on highways everywhere the preference is 
for Bendix* Hydrovac* or Bendix Air-Pak, the Industry's 
Finest Power Braking Systems. aes. v. §. PAT. OFF. 





Bendix 


BRAKING HEADQUARTERS for the AUTOMOTIVE — r oducts 
"= 1 Division\— 














SELL YOUR BRASS 
MILL SCRAP PROMPTLY 


To keep production rolling 


Help lick the shortage of brass and copper. 
Make sure that every pile of brass mill 
scrap in your factory — even if it is only 
a hundred pounds — is sold at once. 

Not only is this scrap immediately salable 
on today’s market — it will bring vital 
metal to the production lines 

where it is sorely needed. 

Both the defense program and civilian needs 
require more and more copper and brass. 
To prevent increased shortages and even 
more stringent regulations, see that your 
brass mill scrap is moved promptly. 


Chase P BRASS & COPPER 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


« The Nation's Headquarters for Brass & Copper 


Aibamyt Kansas City, Me. Wew York San Francisco 
Atianta Los Angeles Philadelphia == Seattle 
Baltimore Milwaukee Pittsburgh Waterbury 
Baston M nneapoiis Providence 

Chicago Newark (Tsales 
Cncinnat New Orieans St. Louis 
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t scope of 
' services—some 
‘are shown here—is 
| comprehensive, while 
zed engineering knowl- 
is practically inexhaustible. 
booklet, ‘Welcome to Blaw- 
“Knox,” tells our story pictorially. 
May we send you a copy? 
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BASIC PRODUCTS FOR INDUSTRY 


ROLLS FOR STEEL & NON-FERROUS MILLS 
ROLLING MILLS & AUXILIARY MACHINERY 
OPEN STEEL FLOORING 
PREFABRICATED PIPING SYSTEMS 
OPEN HEARTH FURNACE EQUIPMENT 
FIRE PROTECTION EQUIPMENT 
CHEMICAL & FOOD PROCESSING EQUIPMENT 
CONCRETE & ASPHALT ROAD PAVING MACHINERY 
COMPLETE CHEMICAL & INDUSTRIAL PLANTS 
STANDARD STEEL BUILDINGS 
RADIO, TELEVISION & TRANSMISSION TOWERS 
HEAVY STEEL CASTINGS 
HEAT & CORROSION RESISTING ALLOY CASTINGS 
STEEL FORMS FOR CONCRETE CONSTRUCTION 
CONTRACTORS EQUIPMENT 
CLAMSHELL BUCKETS 

© ENGINEERING SERVICE 


RECENT CATALOGS AND BULLETINS detailing practically all Blaw-Knox prod- 
ucts are available, and any literature you request will be forwarded by 


return mail. 


OPERATING AND SALES DIVISIONS—siaw-KNOX + BLAW-KNOX SPRINKLER* © BUFLOVAK 
EQUIPMENT ¢ BUFLOVAK MIDWEST CO. © CHEMICAL PLANTS* « THE FOOTE COMPANY, INC.**« 
LEWIS FOUNDRY & MACHINE + NATIONAL ALLOY STEEL © PITTSBURGH ROLLS « POWER PIPING* « 
UNION STEEL CASTINGS 


* Operctes os o division of Blaw-Knox Construction Company ** Subsidiary of Blow-Knox Company 
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Maintaining 
equipment 

in stand-by 
condition — 


Keeping 
personnel 
warm— 


FLUID HEAT’S ENGINEERS 
can solve these problems for you! 


| emery the answer to your heating problem lies in 
one of Fluid Heat’s production units . . . or in a 
slightly modified model. On the other hand, your 
requirements may necessitate a complete new design 
and development project. In either case, Anchor's 
experience is at your command. 

For over twenty-five years the Fluid Heat Division 
of Anchor Post Products, Inc., has been designing and 
building heating equipment . . . heating equipment 
to fill particular requirements . . . heating equipment 
designed and developed from start to finish in 
Anchor’s own laboratories. 

Anchor’s engineering know-how has produced 
compact, independently operated heaters for per- 
sonnel heating that faithfully put forth from 15,000 
to 100,000 B.T.U.’s per hour on a minimum of gaso- 
line, kerosene, diesel oil or fuel oil. This same know- 
how has produced the famous Fluid Heat Coolant 
Heater that gives instant starts under the most trying 
atmospheric conditions and temperatures down to 65 
below zero. 


Currently in production, for example, is heating 
equipment aimed to keep America’s mobile military 
equipment and personnel ready for action regardless 
of weather . . . heating equipment that meets all the 
rugged requirements of the Armed Forces’ latest 
specifications. 

To find out how Anchor can help you solve your 
heating problems, write or phone the Fluid Heat 
Division, Engineering and Design Section. Specifica- 
tions, data, and above all, experience, are yours for 
the asking! 


é lL, = 

- luid heat 
PRODUCTS 

DIVISION OF ANCHOR POST PRODUCTS, INC. 


6805 Eastern Ave., Baltimore 24, Md. 
Phone BRoadway 1500 


CENENERS AND MANUTREREEENS Git Spun Weating Gysipmest - Fivid Hect Marine Heaters - Cargo Heaters - Coolant 





+ Automatic Oil Heaters + Rotary Burners + Boiler Burner Units + Air Conditioning Heaters + Pressure Burners 
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GOVERNMENT AND INDUSTRY 


w SAVING 


TIME AND MONEY 


ote 
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the new Remington Rand Printing Caleulator of balanced performance 


N THE RACE to full preparedness, government 
I and industry stand in far greater need for new 
and better ways to cope with the tremendous 
strain of shortages—new regulations — produc- 
tion deadlines—all the problems that must be 
faced during critical times like these. 

To save precious hours that add up to days 
and weeks, the Remington Rand Printing Calcu- 
lator stands ready to cut your figure production 
time to an absolute minimum. It’s truly the mod- 
ern machine for modern business — giving you 
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short-cut multiplication— automatic division— 
“quick as a flash” addition and subtraction — 
plus printed proof of figure accuracy. The com- 
pact 10-key keyboard cuts training time—speeds 
operation. And remember, you get all these fea- 
tures on one machine—that’s real double duty 
for double value. 

Contact your Remington Rand Sales Repre- 
sentative—or send us the coupon below —for 
complete, detailed information on how the 
Printing Calculator can serve by saving—for you. 


Business Machines and Supplies Divis 
Room 2397, 315 Fourth Avenue, New York 10, N., Y. 


Please send FREE booklet showing how I can save time and 
money with the Printing Calculator. 


OO ————— SC ltl 
COMPANY 
ADDRESS - — SS 
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IN THE FRIGID ARCTIC... +» ON THE HOT DESERT SANDS 


ALL-TEMPERATURE 
FIRE EXTINGUISHING EQUIPMENT 


YOUR Best! PROTECTION 


FOR FLAMMABLE LIQUID, GAS AND ELECTRICAL FIRES 


~ 


Ansul Low Temperature Dry Chemical Fire Extinguishers, Models 
LT-4-A and LT-20-A, have been tested and approved for operation at 
65° F. below zero. These same extinguishers will withstand prolonged 
exposure to temperatures ranging up~to +160° F. They are rec- 
ommended for use where extreme temperature conditions pre- 
vail . . . where other types of fire extinguishers may be inoper- 
ative or ineffective. 
For flammable liquid fires, Ansul Dry 
Chemical Fire Extinguishers have the great- 
est fire-killing ratings ever attained by hand 
and wheeled portable fire extinguishers . . . 
Based on tests by nationally recognized ap- MODEL LT-4-a 


proval agencies. ABOVE, CENTER 
MODEL LT-20-A 


NOTE THESE IMPORTANT ANSUL FEATURES... 


@ Patented nozzle provides @ Water-tight, corrosion-re- 
most effective stream pat- sistant construction. 


tern. . . 
@ Safe to use on electrical 


@ Easy, on-the-spot recharg- fires. 


ing. (No tool -eded. ) cm oe : — 

ing. (No tools needed @ ANSUL “PLUS-FIFTY”® 
@ Low maintenance costs — Dry Chemical is non-tox- 

no annual recharge nec- ic, non-abrasive, non-cor- 


Ansul Wheeled essary. rosive. 
and Stationary Ex- P 

tinguishers can be 

provided with spe- 


cial hose to allow 
operation at tem 
~ sat SOE s lower Ger the facts. See compara- 
han : . 
tive effectiveness ratings for 


various types of approved 


fire extinguishers. Write for CHEMICAL COMPANY 


Pile N 94. Y vill re- 
| wae Coe SOS, Van Gee ws Fire Extinguisher Division 


') ila ceive complete information 
—— and other valuable data MARINETTE * WISCONSIN 


_— IN ALL PRINCIPAL CITIES IN THE U. S. &., CANADA AND OTHER COUNTRIES 
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BRADFORD 


TOOLS 


DO A BETTER JOB 
e ARE A BETTER BUY 


Bradford 
5” and 6” 
Aerial Grinder 


from ornamental iron 
to heavy castings and 
“I beams. This 
Bradford tool has 
excellent balance, 
makes possible fast, 
accurate work. Pow- 
erful motors develop ‘2 h.p. on 5” and 1 
h.p. on 6; has no-load speed of 4800 r.p.m. 
Ball bearing construction. Equipped with 
* and 6” ee "ae wheels. Length, 
25"; weight, 17 1 


FOR MAN-SIZE DRILLING JOBS 


Bradford 
“Metalmaster” 
Model 101, 

1” Heavy 

Duty Drill 


Wherever you need extra drilling capacity 

in the shop or out on the job—this 
rugged Bradford heavy duty drill will meet 
your requirements. With power far beyond 
rated capacity, this Bradford drills 1” in 
steel; 3° in hardwood. Does reaming to 
%"". Ball bearing construction, with bear- 
ing seats precision bored. Pipe and swivel 
spade handles are detachable. Internal 
collet, No. 3 Morse Taper. Standard 
motors are 110 and 220 volt AC/DC. 
Whatever your drilling job there’s a Brad- 
ford Drill in the right power rating, size 
and housing type to fit your needs exactly 
—from 4" to full 1” ——— 


BRADFORD “Metalmaster” LATHES 


Geared Head Engine and Tool Room 
Lathes, 14”, 16”, 18” actual swing. Famous 
3 their precision and rugged dependa- 
ility. 


. . . . . . . . . . . 


See your tool supplier for complete speci- 

fications on Bradford Tools designed to 

your production requirements. Write for 

descriptive literature. 

PORTABLE ELECTRIC DRILLS « SAWS - SANDERS- 
POLISHERS - BENCH GRINDERS « PEDESTAL 


GRINDERS AND BUFFERS 
THE BRADFORD MACHINE TOOL CO. 


655 Evans Street Cincinnati, Ohio 
EM™® oni 3) 
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N-A-X AC9I1I5 ALLOY STEEL offers a means of reduc- 
ing the use of critical alloy steels of the “stainless” 
type in gas turbine and similar applications. In 
specific cases it has replaced over half the amount 
of strategic material originally required, with no 
sacrifice of quality. 

N-A-X AC91I5 ALLOY STEEL has high strength and 
toughness values at temperatures ranging from 
—70° F. to +1,000° F. It can be readily cold 
formed into the most difficult shapes; its response 
to welding by any process is excellent. It must, 
however, be suitably coated for protection against 
cold or hot corrosion. 

Investigate the outstanding properties and char- 
acteristics of N-A-X AC9115 ALLOY STEEL and, through 
its use, conserve the critical material so necessary 
to our nation. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division ¢ Ecorse, Detroit 29, Michigan 


NATIONAL STEEL wilig CORPORATION 











These men have a word for it 


Army, Navy, Air Force, Marine Corps, the Coast Guard 
—all specialists, all working together on the biggest job 
there is. What makes it possible? The word is integration. 


Integration—the unified control of diverse activities. 


It's the secret of successful combat operations. It's also 


a guiding principle of the Daystrom organization. 


Daystrom subsidiaries and divisions manufacture a 


The Daystrom family: 


AMERICAN TYPE FOUNDERS, INC., 
lizabeth, N. J. and Mount Vernon, N.Y 


Letterpress, offset and gravure printing presses 


foundry type 1 other graphic arts equipment 


DAYSTROM INSTRUMENT DIVISION, 


Plainfield, N. J 
Manufacturer « 


and Archbald, Pa 


ot defense materials 


DAYSTROM LAMINATES, INC., 
Alma, N. C. Prox 


lucer of hard plywoods 


lot of different products, because Daystrom believes that 
product diversification makes for a stronger and more 
stable business. 


And to keep all its units running smoothly and effi- 
ciently, Daystrom relies on integration through its own 
joint chiefs of staff—men of wide experience who know 
how to work together effectively. It’s a system that gets 
the job done right, on a battlefield or in a factory. 


DAYSTROM FURNITURE, Eastern Divi- 
N. Y. Produces 


ette sets 


sion, at Olean and Friendship 


chromed tubular steel and woo 


DAYSTROM FURNITURE, Western Divi- 
sion, at Fullerton and Anaheim, Calif. Chromed 


tubular steei and wood dinett 


DAYSTROM ELECTRIC CORPORATION, 
Poughkeepsic. N. Y. M 


ers and clectroni 


d record- 


imstrut 


DAYS T ROM, wcorsossr0 


ATF Incorz 


.. 
ormerit 


sorated) 


ELIZABI _ * 
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Big yardage 
-fast haul 
speeds- 


on Snake Creek 
Embankment 


Part of the gigantic Garrison Dam project, in North 
Dakota, the Snake Creek Embankment will im- 
pound run-off water on a tributary of the Missouri. 
Four million yards of rolled earth fill make it a big 
operation in itself. 

For efficient earthmoving on this job, Lytle & 
Green Construction Co. uses six “Caterpillar” 
DW20 Tractors and No. 20 Scrapers. The big 
yellow rigs average 14 trips each per hour on a 
34-mile haul, with 12-yard payloads of wet, sandy 
clay loam. And they work 20 hours a day. 

The owners say: “The DW20s are hauling a great 
deal of yardage under bad conditions. They have 


very high haul speeds and powerful engines.” 


CATERPILLAR, PEORIA, ILLINOIS 


CATERPILLAR 





facturers Who Use 


Many d Sizes of 


All Shapes a" 


 ECHANICAL STEEL TUBING 
an SIZE AND 7 —— oe 


HIc 
of Electric Weld Sag re CHART 
MAXiaum wau ——anical Use 
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Bowser High Altitude Test 
Chambers furnish complete yet 
compact facilities for the test- 
ing of aircraft instruments and 
equipment at any and all alti- 
tudes. Included in the chamber 
are provisions for testing under 
wide conditions of temperature 
ranging from +200°F. to 
—150°F., as well as relative 
humidity from 20% to 95%. 
Bowser Test Units produce con- 
ditions within the limits called 
for in all Government environ- 
mental testing specifications. 








Bowser makes the only complete line 
of testing facilities including Sand 
and Dust, Explosion, High and tow — 
Temperature, Fungus, etc. Units are 
available from small self-contained 
laboratory sizes to large prefabri- 
cated walk-in rooms. Our Engineering 
staff is always ready for consulta- 
tion. Take advantage of Bowser's 
long uninterrupted experience, the 
brocdest in its field. 











i 
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} D MAIL TODA 
bead va CHECK AN Se eeneunsg 


BOWSER TECH. REFRIG., Terryville, Conn. 
Send int ion on test i t checked: 


CD High Tempercture [1 Fungus Resistance 
C) Low Temperature [) Rain and Sunshine 
(0 Temperature Shock [) Sand ond Dust 

() Humidity (CD Immersion 

CD Altitude (0 Explosion Proof 
©) Walk-In Rooms (CD Vapor Tight 





THE STANDARD TUBE CO. 


Detroit2, Tat 

ABOVE CHART COVERS ; » Michigan 
ROUND CARBON STEEL Welded Tubing 
TUBING ... “yy 


. STANDARDIZE 0 Stampas ‘ 
EQUIVALENT SQUARES, ; “ 
BOWSER RECTANGULARS AND (roel P 
SPECIAL SHAPES ARE ‘ 
TECHNICAL REFRIGERATION ALSO AVAILABLE. 


OIVISION BOWSER INC 


TERR YVILLE © CONN 
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Convair pioneers 
Ist atomic plane! 


It's no longer 
to harness af 
Convair the contract-to develop Amer 
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system. The job will be d adding 
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VERSATILE, ALL-WEATHER 


22-TON CARGO-CARRIER 
built by Allis-Chalmers 





A 
e & 
MODEL M-8E2 


Big guns can be moved and positioned in 
a hurry with this new, giant prime mover. 
The M-8E2 pulls 90 mm. antiaircraft guns, 
155 mm. artillery pieces and eight-inch 
Howitzers. Carries ammunition, supplies, 
supplementary equipment and gun crews. 
Travels through swamps, across small 
trenches, up and down slopes as steep as 
60 percent . . . turns in its tracks! 


Two separate front seats carry the driver 
and assistant driver. The assistant has 
access to dual controls as well as radio 
controls. He also operates a .50 caliber 


ts 
. 
“_- 


So oe Toe +. tae: 


SPEEDS TO 40 MPH. 


machine gun mounted directly above him. 


The tractor’s usefulness is widened 
through interchangeable “kits.” Among 
these are bulldozer kits for construction 
work, stake body kits for general cargo 
and personnel transport and wrecker kits 
for hauling damaged equipment. 


Many of the M-8E2 parts are inter- 
changeable with those of vehicles in the 
light tank family, which greatly simplifies 
servicing and the stocking of replacement 
parts. 


LLIS-CHALMERS 


TRACTOR DIVISION — MILWAUKEE i, U. S. A, 
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JET ENGINES 
COMPONENTS 


FAIRCHILD 





car Frame 




















J-47 Turbo Jet Engine 





The Fairchild Engine Division is designing, and produc- 
ing specialized turbine engines—some of them for uncon- 
ventional applications—and is mass producing such vital 
components of General Electric’s J-47 engine as the tur- 
bine wheel and shaft, nozzle diaphragm, and the forward 
and rear compressor frames—main supporting structures Forward Frame 


of the engine. 

Geared to the exacting requirements of aircraft engine 
production, Fairchild is able to meet the expanding de- 
mands of the military establishments and take its place 
in the rearmament program; producing in volume urgent- 
ly needed components and pressing forward the develop- 


ment of turbine and reciprocating engines for specialized Nozzle Diaphragm Ring 
application in the military equipment of the future. 














eee one 


AIRCHILD . 
. a. Tn 
Engine Divritione Complete Turbine 


FARMINGDALE, N.Y. Wheel Assembly 
Other Divisions: Fairchild Aircraft Division, Hagerstown, Md., Chicago, Ill. * Fairchild Guided Missiles Division, and Stratos Division, Farmingdole, N. Y. 
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SUPERIOR 


in more 
than name 


SEMI-STEEL END BELL for 
totally enclosed electric motor; 
machined 


partially showing 


finned surface which enhances 
heat dissipation. Gives rigid bear- 
ing support. Possesses excellent 


vibration damping characteristics. 


...here is the modern equipment 
behind every Superior 


Gray Iron Production Casting 


Complete Metallurgical Control 


HESE are just a few of the modern 

facilities that enable Superior to 
produce castings ranging from 1/2 Ib. 
to 1200 Ib. in any quantity and to your 
particular specifications. Whether you 
want straight cupola gray iron or 
electric furnace iron castings with or 




















High Speed Continuous Mold Conveyors 


without alloys, you'll discover that 
Superior Foundry's complete metal- 
lurgical control assures uniform 
grain structure, adherence to your 
specifications and a clean, smooth 
finish. Bring your production casting 
problems to us today. 


SUPERIOR FOUNDRY, INC. 


3542 EAST 7ist STREET «+ 


CLEVELAND 5, OHIO 


Member of: Gray Iron Research Institute * Gray Iron Founders Society 


VUlcan 3-8000 
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ATOMIC AIRCRAFT 


Development of materials capabie of 
withstanding high temperatures and in 
tense radiation is a problem of “unusual 
and critical degree” in an atomic power 
plant for aircraft, according to Dr. Miles 
C. Leverett of the General Electric Air 
craft Nuclear Propulsion Project which 
is responsible for developing an aircraft 
plant for the Atomic 
Energy Commission and the U. S. Air 


nuclear power 
Force. Dr. Leverett recently discussed this 
and ether problems before the Chicago 
Section of the Institute of the Aéronau- 
tical Sciences 

“Organic compounds are particularly 
susceptible (to deterioration from radia- 
tion), and even outside the zone of most 
intense radiation in the reactor ordinary 
lubricants turn tarry or even solidify,” he 
said. “Lubricated machinery hence may 
not be used in such locations.” 

Some liquids or gases which might be 
used as coolants are decomposed by 
radiation, Dr. Leverett noted, and elec- 
trical insulation, upon prolonged exposure, 
breaks down and disintegrates or loses 
its effectiveness 

He predicted that efforts to fly an air- 
craft on nuclear power will be successful 
despite great engineering problems and 
said: “The difficulty of the task and the 
value of the result combine to form a 
challenge hich is, in my opinion, un- 
matched.” 

Pointing out that one pound of fission- 
able material such as uranium 235 con- 
tains heat equivalent to 1,700,000 pounds 
of gasoline, the nuclear engineer pictured 
a plane in which fuel consumption would 
pounds per day rather 
than thousands of pounds per hour. Some 
of the 


be measured it 


far-reaching implications are an 
airplane which could stay aloft for many 


ly around the world at 


days, fly entire 
local midnight, accomplishing the entire 
circuit under cover of darkness, and fly 
at maximum speed and at any desired 
altitude for all of its mission 

The Air Force announced recently 
that the Consolidated Vultee Aircraft 
Diego, Calif. is to 
supply an airframe for an atom plane 
Genera! Electric’s Aircraft Gas Turbine 
Department, Lockland, Ohio, is to de- 


Corporation, San 


velop the propulsion system under con- 
tract with the Air Force and the Atomic 
Energy Commission 

Noting that the energy of fission from 
a nuclear reactor source is manifested as 
heat which must be converted into thrust 
or mechanical work, Dr. Leverett said 
an aircraft reactor consists basically of 
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Faster gunnery for our “flat-tops”— 


through electronics 


Constantly faster and more accurate aerial attack upon 


aircraft carriers can only be answered in kind. ARMA 
CORPORATION 


Split-second gunnery is urgently demanded — and met 
254 36th Street, Brooklyn 32, N. ¥ 


SUBSIDIARY OF AMERICAN BOSCH CORPORATION 





through the miracles of electronics. Working closely 
with our Armed Forces for 33 years, Arma has 
developed the wealth of engineering experience 


and production techniques that plays an Seacity “A Q M N PYTTTte yr 
outstanding part in the production of these complex, NSTRUMENT 


compact, accurate instruments, 
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Unlike wheels, the D2’s broad tracks make no 
gully-breeding ruts; no depressed strips. After 
harrowing, the D2 has left no tracks. 


The D2 is a rugged, efficient,dependable wr®iTé pee 
machine because “Caterpillar” Engi- 1ODAY . 
neers know a quality product depends 

on quality parts. O & S Bearings and 

Bushings are typical of the high quality 

equipment that assures D2 owners long, 

trouble-free service. 


On “Caterpillar” products O & S$ 
“Neveroil’’ Bearings and bushings are 
used to provide smooth, easy handling of 
controls, brake levers and linkage located 
where lubrication is difficult and often 
impossible. 
Our 38th Year Manufacturing Original Equipment 


O«xS BEARING CO. 


303 SOUTH LIVERNOIS + DETROIT 7, MICHIGAN 
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“a more or less cylindrical body through- 
out which a fissionable material, such as 
uranium 235 or plutonium 239, is dis- 
tributed.” Such a reactor contains pas- 
sages for the flow of a heat-removing 
coolant and a material called a “moder- 
ator” which helps control neutrons 
liberated in the fission process. Typical 
moderators are graphite, ordinary water, 
heavy water, beryllium, and beryllium 
oxide 

Many proposals for a power plant 
have been made, including turbine-driven 
propellers, a turbojet in which the reactor 
takes the place of combustion chambers, 
and a ramjet engine with similar sub- 
stitution of a rector for combustion ap- 
paratus. In all cases, except that of the 
ramjet and other direct air cycles, it is 
required that heat be transported in a 
coolant from the reactor to the propulsion 
machinery 

Turning to the problem of the shielding 
necessary to protect the crew and plane 
from dangerous radiation, Dr. Leverett 
noted that without shielding it would be 
necessary for humans to remain a mile 
away from a high-powered reactor in 
operation 

It is occasionally suggested that a 
nuclear aircraft will create a hazard to 
the population in its vicinity. However, 
inasmuch as the aircraft itself will carry 
a crew which must be protected ade- 
quately, persons at a distance will not be 
affected in any way. Since shield weight 
and dimensions for an aircraft reactor 
must be kept small, the detailed solution 
of this problem is extremely complicated 
Shield weight is estimated at a minimum 
of 50 to 100 tons, necessitating a large 
aircraft designed to carry a great weight 
concentrated at one point 

Since the gross weight of a nuclear 
plane will be approximately the same on 
landing as on take-off, the landing gear 
must be made strong enough to take the 
higher gross landing weight. Moreover, 
the landing speed is increased, and there 
may be a change in landing attitude 
which possibly could require changes in 
the landing gear or in tail clearance 
angle requirements 

Much investigation must be done to 
determine the effects of radiation damage 
on materials used in reactors or exposed 
locations in the shield. One of the most 
important problems in reactor technology 
today is the finding and development of 
materials adequate for use in reactors 
which are proposed for production of 
power in one form or another. The 
combined effects of high temperature, 
corrosion by various coolants, radiation 
damage, thermal and mechanical stresses 
can be extremely serious in some cases. 
The aircraft reactor presents these prob- 
lems to an unusual and critical degree 

Finding materials adequate to with- 


ORDNANCE 





An example of TRANSFER MOTION 

. in which motion is transmitted 
from one point to another by an elec- 
trical impulse, operating a solenoid. 


If it needs to behave like a latch, a lock, or a linkage... 
we can create it... mass produce it...WITH STAMPINGS! 


of motion-mechanisms. We can design simi- 
lar mechanisms to operate either electrically 
or manually—or both. 

Furthermore, by employing modern 
mass-production and machine assembly 
techniques, we can 
make such motion de- 


You may want a 
motion device that 
can be operated 
electrically —or 
manually. We de- 
sign and produce both. 
The ‘‘motion” illustrated above is one in 


which our research and engineering ingenuity 
have veen applied in the development of a 
mechanism designed for electrical operation 
of an automobile door—for General Motors’ 
experimental Le Sabre car. Just as Le Sabre 
represents forward-looking automotive de- 
sign, so does Standard Products engineering 
‘‘look ahead’”’ in the design of special types 


vices with stampings 

. to keep the cost 
unusually low. 

For further informa- 
tion about our facili- 
ties, write for a copy 
of our booklet, ‘‘We 
Make Motions’. 


Whe Stenederdl Phoduéia a 


DEPT. E, GENERAL OFFICES: 2130 WEST 110 STREET © CLEVELAND 2, OHIO 
DETROIT SALES OFFICE: 316 FISHER BUILDING, DETROIT 2, MICHIGAN 


THE MARK OF A 
suPEeRIOR PRODUCT 


$s 
WE MAKE MOTIONS 
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ORDNANCE Producers » 
need this new Catalog e 


The most complete, specialized reference on 
Heat Treating applications yet published. 

. . * 
We suggest that you send for a copy without 
delay. No obligation. 





SHEL PHILA ' ‘ ere iN APOLIS, CHICAGO, ST LOUIS, LOS ANGELES, MINNEAPOLIS, PITTSBURGH 


ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, CONN. 
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stand these conditions is a challenge 
worthy of the best metallurgist, ceramist, 
and chemist. “In many respects the 
propulsion of aircraft is an ideal use for 
nuclear energy,” Dr. Leverett added 
“Here, to a higher extent than in any 
other application, the advantages of a 
highly concentrated source of heat can 
be used to good results Moreover, it 
is inescapable that a development of this 
type has great military significance.” 


RADIATION FOR INDUSTRY 

Thousand-curie sources of gamma 
radiation have been made available to 
assist industrial organizations in studies 
of the applications of radiation to in- 
dustrial processes 

The thousand-curie sources, made of 
cobalt 60 or tantalum 182, each release as 
much gamma radiation as do 2.2 pounds 
of radium (an amount equal to the pre- 
World War II total world supply). Two 
such sources, one cobalt and the other 
tantalum, have been prepared in the 
3rookhaven National Laboratory nuclear 
reactor. Additional thousand-curie sources 
wil! be made as needed 

The sources were prepared as part of 
a program organized by the Atomic 
Energy Commission and university labora- 
tories to determine the feasibility and 
safety of using radiation from by-products 
of nuclear reactors in killing bacteria or 
initiating or accelerating chemical reac 
tions. Industrial concerns now can arrange 
with Brookhaven to have small samples 
of materials or products they wish t 
study exy d to radiation from the 
sources Ther since materials so exposed 

' 


do not themselves become radioactive, the 


samples n be easily returned to the 
inalysis and evaluation of tl 
rt idiation 
large quantities of radia 
nic-energy by-products 
from sources such as 
or electrostatic genera 
tors—i now! to wmduce chemical 
changes in molecules. Under intense 
gamma-radiatior bombardment some 
molecules break into parts and_ ther 
recombine in a different way. Brookhaver 
scientists already have used _ radiatior 
from a cobalt source to induce polymeriza 
tion, or the building up of large molecules 
out f small ones 
As a second part of the program to 
develop industrial applications for radio- 
active by-products, Brookhaven is as- 
sisting universities holding related re 
search contracts with the Atomic Energy 
Commission 
Further information on the availability 
of the Brookhaven irradiation service to 
industrial concerns can be obtained from 
the Director's Office, Brookhaven Na- 
tional Laboratory, Upton, N. Y. 
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HIGHER EFFICIENCY 


“BENDIX SGINFLEX 


ELECTRICAL CONNECTORS 


MINIMUM VOLTAGE DROP 


® Moisture proof 

® Pressure Tight 

® Radio Quiet 

® Single-piece Inserts 
® Vibration proof 

® Light Weight 


® High Insulation 
Resistance 


® Easy Assembly 
and Disassembly 


® Fewer Parts than 
any otherConnector 


® No additional 
solder required 


Gendiv 
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The ability to carry maximum currents with 
only a minimum voltage drop is an out- 
standing characteristic of Bendix Scinflex 
Electrical Connectors. This important fea- 
ture is only a part of the story of Bendix 
success in the electrical connector field. The 
use of Scinflex dielectric material, an exclu- 
sive Bendix development of outstanding 
stability, increases resistance to flash over 
and creepage. In temperature extremes, 
from —67°F. to +275°F. performance is 
remarkable. Dielectric strength is never less 
than 300 volts per mil. All in all, no other 
electrical connector combines as many 
important exclusive features as you will find 
in Bendix Scinflex connectors. For higher 
efficiency in your electrical connectors be 
sure to specify Bendix Scinflex. Our sales 
department will gladly furnish additional 
information on request. 


SHELL 
High strength aluminum alloy 
. . « High resistance te corre- 
sion . . . with surface finish. 
CONTACTS 

High current capacity .. . Low 
voltage drop. 

SCINFLEX ONE-PIECE INSERT 
High dielectric strength . . . 
High insulation resistance. 














8a 
an ocean and a cc Be: 


its flight held true by earthbo: 
its earthward plunge a keyboard touch? 


And where the radar that will reach 
around the arc of earth to find 

a skyborne speck and pin down cold its 
physical identity? 


What metals, light and strong, await 
tomorrow's ready engineer? 


What elements unharnessed now 
will drive us through the stratosphere 
tomorrow? 


These things we ask, and more, of those 








Ordnance and Standards 
Dr. Allen V. Astin Is an Expert in Both Fields 


RECENT news story stated that 
the Army’s catalogue of auto- 
motive items has been reduced from a 


Second World War high of 


replacement parts to a current listing 


700,000 
of only 125,000 parts. 

Here is a_ highly 
achievement in standardization. 


praiseworthy 
This 
excellent record of progress in a very 
technical and difficult field also empha- 
sizes the close relationship that has 
always existed between Ordnance and 
standards from the latter part of the 
eighteenth century, when Springfield 
Armory produced only twenty muskets 
a month, to our own day, when Army 
Ordnance, in a few wartime years, 
produced than four 
Garand rifles. 


The manufacture of so 


more million 
compara- 
tively simple a vehicle as a jeep used 
to require 2,500 different parts, totaling 
9,000 individual pieces. During World 
War Il, 
furnish more than a thousand different 


Ordnance had to stock and 


spare parts for this one small ve- 


hicle alone. 


The Ordnance Record 


The magnitude of the problem of 
standards can readily be seen from a 
brief reference to the astonishing record 
of Ordnance during the war years. In 
1944 Ordnance handled more than two 
million parts orders a month, covering 
more than a hundred million items, 
and exported every month more than 
half a million tons of parts. 
is the 
changeable parts. Beginning with small 


Ordnance keystone of inter- 


_ 
= 


MAJOR THOMSON, author of 


“Into the Future,” wrote this poem 
expressly for the occasion of the 
Thirty-Third Annual Meeting of the 
A.O.A. at Wright-Patterson Air 
Force Base, Dayton, Ohio, October 


5, 1951. 
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Dr. Allen V. Astin, Govern- 
ment scientist and weapons ex- 
pert, whose photograph appears 
on the front cover of this issue, 
has been appointed Acting Di- 
rector of the National Bureau 
of Standards. 

A large part of the Bureau's 
research in mathematics and 
the physical sciences conducted 
for the Department of Defense 
has been under the supervision 
of Dr. Astin. As Associate Di- 
rector of the Bureau he was 
responsible for the activities of 
the Division of Electricity, 
Electronics, Ordnance Develop- 
ment, Missile Development, the 
Office of Basic Instrumentation, 
and for the codrdination of Bu- 
reau operations with other Gov- 
ernment agencies. 

Dr. Astin was one of the 
original group of scientists as- 
sembled at the Bureau in 1940 
to develop proximity fuzes for 
bombs and rockets. He played 
a major part in the develop- 
ment and evaluation of these 
fuzes and in their introduction 
to service use during the war. 

Prior to the war Dr. Astin 
was active in research and de- 
velopment in dielectrics and in 
electronic instrumentation. In 
these fields he made a number 
of important contributions. 

Born in Salt Lake City, he 
attended the University of Utah 
and New York University. He 
was a National Research Fellow 
at Johns Hopkins University 
and a Research Associate for 
the Utilities Research Commis- 
sion of Illinois. 

In 1932 Dr. Astin became a 
permanent staff member of the 
National Bureau of Standards. 
In 1944 he was appointed as- 
sistant chief of the unit now 
organized as the Ordnance 
Division. 














arms, the value and practicality of the 


process was quickly recognized by 
industry. 

In each succeeding decade of the 
industrial revolution, Ordnance and in 
dustry have been vitally concerned with 
this basic problem because the pros- 
perity and security of the Nation de 
pended in large measure upon the 
ability of military and civilian leaders 
to master and control this critical area 
of industrial production and main- 
tenance. 


Today the problem of standards 


ever-increasing importance 


assuming 


multi- 


because of the ever-growing 


plicity of military and industrial prod- 


ucts and their increasing complexity. 


Since Ordnance and industry are 
partners and coworkers in the greatest 
rearmament program in world history, 
it is heartening to know that both 
working together so 


fruitfully to solve 


institutions are 
harmoniously and 
the difficult problems of standardization. 


Nation Is Fortunate 

The Nation is particularly fortunate, 
in this critical period of our national 
defense program, that the leadership of 
the National Bureau of Standards 
should be entrusted to a distinguished 
scientist and weapons expert who is 
not only familiar with Ordnance prob- 
lems but has made a substantial con- 
tribution to Ordnance progress in 
recent years. 

For his pioneering work in the de- 

fuzes for 
A. V. Astin 
was awarded the President's Certificate 
of Merit, the War Department Cer- 
tificate of Appreciation for Outstanding 
Service, and (from Great Britain) His 
Medal for Service in the 


Cause of Freedom. 


velopment of proximity 


bombs and rockets, Dr. 


Majesty's 


Dr. Astin’s appointment calls atten- 
tion once again to the importance of 
the patient and productive work being 
carried on by civilian scientists and 
engineers who are devoting their ex- 
ceptional talents to government service, 
very frequently without adequate rec- 
ognition or compensation. 

The American Ordnance Association 
is proud to honor this outstanding 
public servant and, in paying tribute 
to him, to honor at the same time his 
civilian colleagues in all branches and 
departments of Government who, with- 
out fanfare, have done so much to 
preserve our precious heritage of free- 


dom and peace. 
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like to 
begin with two basic points: First, how 
Air term 


“armament”? 


armament I would 


N discussing the status of our air- 
cratt 


Force define the 
Secondly, in 


vironment does our aircraft armament 


does the 
what en- 


perform its function? Both these points 
are essential to any discussion of our 


current status. 


Armament Defined 

In one of our Air Force Regulations 
—number 136-4—we define armament 
as follows: “Armament includes atomic 


and biological 


radiological weapons; 


weapons, bombs; guns, ammunition; 


guided missiles; rockets; chemical 
weapons, protective armors, sighting, 
launching, and control systems to- 
gether with components, accessories, 
fixtures; handling, training, analyzing, 
and test equipment; targets, and the 
like, necessary to accomplish the Air 
Force mission.” 

You can readily see that our idea of 
armament is a very broad one. It is not 
at all limited to the actual weapon of 
destruction such as the bomb, gun, 
rocket, or guided missile. 

In Air Force terminology armament 
also includes the information-gathering 
function and the computations which 
produce aimed fire. Thus in a fixed- 
gun interceptor the armament system 
would include: a radar and optical 
sight to determine target position; cer- 
tain data about the interceptor’s move 
ments, such as air speed, heading, and 
so forth; a means of setting in ballistic 
information; a computer to convert all 
these inputs into lead angle and other 
aiming data; a presentation which the 
pilot can follow in the cockpit; and, 
lastly, a destructive device such as a 
gun or rocket with associated apparatus 


to fire it at the proper instant. 


Robot Pilot 
Furthermore, in the automatic inter- 


ceptor of the future the autopilot, 
which would receive control signals 
fire-control 


through — the computer, 


would be a part of the armament 
system. 

The second basic point concerns the 
environment in which our armament 
systems function. In approaching this 


we must bear in mind the Air Force 
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Aircraft Armament 


Our Aerial Weapons Have Not Kept 
Pace with the Recent Advancements 
in Aircraft Speed and Performance 


Brig. Gen. Gordon A. Blake 


concept that the complete combat air- 
craft is our weapon. Our combat air 
craft must be designed as a complete 
entity to be effective in the air wartare 
of today. This is quite a change from 
the time when we made aircraft to the 
maximum performance and then hung 
on such armament as was available 
and could be operated conveniently 
by such crew as could be carried. 
Since World War II there have been 
significant changes in aircraft _per- 
formance—the jet engine has given us 
a jump in both speed 
and altitude. This in- 
engine 


creased per- 


formance has caused 
significant changes in 
environment — one 
needs only to consult a table showing 
the physical composition of the atmos- 
phere at 40,000 OF 50,000 teet to grasp 
this point immediately. 

Capability for night and all-weather 


operation—with its attendant depend 


ence on radar and flight instruments— 


is also a fundamental part of our 


requirement, 


Difficult Environment 

It can be seen, then, that our aircratt 
armament must function at altitudes 
above 40,000 feet, at speeds near or 
greater than the speed of sound, under 
all conditions of weather or visibility, 
and in all parts of the globe. | think 
you will agree that such an environ 
ment gives us plenty to do in achieving 
effective armament. 

Taking a broad look at the present 
status of our aircraft armament | think 
it is fairly obvious that the armament 
system has become a very complex col- 
lection of equipment by comparison 
with the equipment of ten years ago. 
This complexity is brought about by 
function 


the requirement to success 


fully in the environment I have 
described. 


In this situation me might rephrase 
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the question, “What is the status of 
our aircraft armament” by asking in- 
stead, “How well do our armament 
systems meet their environment?” In 
answering this question I could de- 
scribe in detail the status of individual 
projects bombing 
defensive turrets for bombers, intercep- 
tor fire control and associated weapons, 


such as systems, 


guns, rockets, and associated fire con- 
trol for ground strafing. 


Two Premises 

However, such a detailed breakdown 
would require too much time. So | 
will limit my further remarks to two 
important premises which are common 
to all our armament systems: First, air- 
craft armament is lagging behind the 
performance of the aircraft and _ its 
power plant; and, secondly, aircraft 
armament, with its great dependence 
on electronic techniques, is lacking in 
reliability. 

Here are a few illustrations on my 
first premise as to how armament lags 
behind aircraft performance. 

We are fighting in Korea with prac- 
tically the same aircraft guns used in 
World War II. These guns are the 
Browning caliber .50 and the Hispano 
20-mm. While it is true that some im- 
has 


less the cyclic rates and the terminal 


provement been made, neverthe- 
effects fall short of the need occasioned 


by jet fighter speeds. 


Lack of Emphasis 

This situation is brought about in 
this country largely due to lack of 
emphasis in the past on aircraft guns 
and on the great length of time con- 
sumed in bringing weapons up to the 
required standard of reliability. 

Likewise, in bombing we are operat- 
This 


moves back the bomb-release point and 


ing at much higher altitudes. 
requires that the bombardier “see” his 
target from a much greater distance for 
proper aiming. 


For example, at 40,000 feet—using a 
500-pound bomb with no wind—a 
bombardier 130 
under ideal conditions. This time would 
be consumed as follows: target identifi- 


would use seconds 


cation, 30 seconds; course correction, 
20 seconds; cross hairs on target, 10 
seconds; memory point solution, 15 
seconds; start second memory point, 
30 seconds; second memory point solu- 
tion, 15 seconds; final 

solution, 10 seconds. 
In this ideal case the 
slant range would be 
106,200 feet. 

Of course, such ideal = 
conditions are seldom encountered. As 
a minimum condition, 65 seconds can 
be used as follows: target identification, 
crosshairs on 


30 seconds; target, 10 


seconds; memory point solution, 15 
seconds; final solution, 10 seconds. 

This gives a slant range of 75,500 
feet. Unfortunately, both optical and 
radar techniques leave something to be 
desired at these slant ranges. A_peri- 
scope to do this job is quite bulky and 
complex. On the other hand, the radar 
portion of a bombing system simply 
does not have sufficient resolution to 
“see” the target in enough detail for 
optimum aiming. Thus our bombing 
error, while well within the limits of 
military usefulness, could be improved 
with great profit in terms of target 
destruction. 

In the field of bombs, bomb-stowage, 
and bomb-release methods, we find that 
the greatly increased speed of jet 
has 


bomb redesign. 


bombers necessitated extensive 
Bomb bays, too, are 
giving trouble in high-speed releases, 
and extensive study work is wader way 
on this problem. 

In all these examples the pattern is 
the same—our armament is not yet 
optimized with relation to jet aircraft 
pertormance. 

Let us turn now to the question of 


reliability. In this connection it should 
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be noted that modern armament sys 
tems make extensive use of electronic 
techniques. It has been these electronic 
components which have given trouble 
due to temperature, humidity, altitude, 
and vibration found in aircraft in- 
stallations. 

The principal, but by no means the 
only culprit, is the vacuum tube. This 
is caused by the inherent weaknesses in 
tubes due to manufacturing methods 
and by the great number found in our 
armament systems. For example, one 
bombing system has several hundred 
vacuum tubes, and one of our inter- 
ceptor has 
than a hundred tubes. There are, of 
other com 


more 


fire-control systems 


course, many electronic 
ponents—resistors, condensers, switches, 
etc.—which can cause trouble in addi- 
tion to the tubes. 

If I seem to single out electronics as 
“the skunk at the garden party,” it is 
only because it is our largest single 


area of trouble. 


“Debugging” 

In passing let me assure you that we 
have plenty of “debugging” in mechani- 
cal, optical, explosives, propellent, and 
other areas. Ammunition feeding, 
largely a mechanical problem, and low- 
per- 


rocket propellant 


temperature 
formance are just two examples. All 
in all, the 
which could cause failure in a complex 


total 


number of components 


armament system hundreds or 
perhaps thousands. 
It is an elementary 


that the 


given system is the product of individ 


equation im 


probability reliability of a 


ual reliabilities of the various “series” 


components in that system. A “series” 


component is one whic h, if it fails, will 
cause system failure. To show the effect 
of this system 


equation, consider a 


with 100 separate components, each 


having an reliability of 


average 
99 44/100 per cent. In such a system 
we would multiply 0.9944 for 100 times 
and get a system reliability of 60 
per cent. 

It is evident that the components of 
a modern armament system must have 
an individual reliability several orders 
of magnitude greater than the reliabil 
ity which is acceptable for the system 


as a whole. 








We might pause here to look at what 
happens when such a complex system 
is put into production. 

Obviously, the trouble and cost in 
curred in development, production, 
and inspection of armament will in- 
individual 


crease as the number of 


components goes up. This is not a 
linear increase; as a rough guide the 
trouble and cost will vary as the square 
used. 


of the number of components 


This is because the number of com 
ponents is itself increased and the prob 
ability of individual component failure 
must be reduced in the same linear 
fashion. 

All this adds up to the fact that, 
mathematically speaking, the price of 
complexity may have to be paid in 
terms of reliability. 

I have already indicated that, for the 
most part, the increasing complexity of 
our armament comes from a require 
ment for increased performance. How 
ever, we should not overlook one im 
portant factor which can _ produce 
unnecessary complexity. I am referring 
to poor design. In particular there is 
a dangerous trend toward complexity 
which is characteristic of the thinking 
done by some scientists and designers 
interested in the theo 


who become 


retical function of a complex com 
ponent. Very often this may result in 


an impractical design. 


Information Needed 

Along the same line, the designer 
may not be familiar enough with 
service conditions which his equipment 
will encounter. Here is an area where 
the Air Force 


laboratory and its en 


gineers must function effectively in 
dealing with its contractors. Advice as 
to service conditions must be made 
available and detailed design influenced 
by these engineers. 

Also, the contractor's people are often 
shown the actual operating conditions 
by visits to the tactical units—we have 
found that even top management can 
benefit from this process. For example, 
every time a key executive from a 
contractor visits the B-36 squadrons at 
Fort Worth, we find accelerated prog 
ress in the plant after he gets back to 
his desk. 


Both of these premises—that aircraft 
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armament is not up to aircraft per- 
formance and that it lacks reliability— 
give a gloomy picture to our current 
status. Actually, from a practical stand- 
point, we-are not that badly off. 
This is true because I have com- 
pared our armament with our aircraft 
arbitrary standard of 


and with an 





“Aircraft armament is lagging 
behind the performance of the 
aircraft and its power plant and, 
with its great dependence on 
electronic techniques, is lack- 
ing in reliability.” 





reliability. The only valid comparison 
in this respect is with the capability of 
potential enemies. A shooting war 1s re- 
quired to make this analysis. Since we 
have one going on in Korea, let us 


look at the results. 


Interesting Results 

While I don’t believe we should use 
our Korean experience as a completely 
valid yardstick against what to expect 
in a total war, nevertheless some of 
the fighter-to-fighter encounters and air 
to-ground results against matériel are 
interesting. A summary of available re 
ports on fighter combat indicates that 
our combat effectiveness compared to 
the enemys is twenty-five per cent 
greater than that enjoyed by the Eighth 
Air Force over the Luftwaffe in the 
air battle for Europe. 

Concerning air-to-ground operations 


in Korea, I 


to quote a few statistics 


would like , » 
from the magazine 47 
Force which is the of 
ficial journal of the 


Air 


These are 


Force Association. 
trom 
March of 


According to an evaluation by 


taken 


a special issue in this 
year. 
GHQ 


based on 2,000 prisoner ot-war reports, 


independent of the Air Force— 


air power has accounted for: 81 per 
cent of all enemy trucks destroyed, 75 
per cent of all enemy tanks destroyed, 
72 per cent of all enemy artillery de- 
stroyed, and 47 per cent of all enemy 
troop casualties. These figures are for 
all air units—Navy, Marine, and Air 


Force in Korean operations. 


Although there is room for much 
improvement in air-ground support, 
particularly for night work, the evi- 


dence points overwhelmingly to the 


tact that aircraft armament can cause 


great damage to ground targets. 


Ready To Go 

There are types of air operation for 
which Korea gives us no clues—as for 
example our own Air Detense Com- 
mand and the Strategic Air Command 
in its A-bomb mission. Here we must 
rely on analysis of results in the con- 
tinuous, realistic training flights of 
these commands. I assure you they are 
both ready to go. 
Summarizing the over-all position of 
can state—as a 


aircraft armament we 


“broad-brush” comment—that our capa- 
bility today is well above the minimum 
necessary for our mission, but that the 
opportunity for improvement is im- 
mediate and challenging. 

Here is where associations like the 
Association—and 


American Ordnance 


its members individually—can help us. 
As most of you know already, the Air 
Force relies primarily on our industries, 
laboratories, and 


research institutes, 


universities in the conduct of its re- 
search and development program. 

In the field of basic ordnance items 
such as guns, rockets, bombs, and am- 
munition, we rely heavily on our sister 
services who in turn go to these same 
agencies for contract work. 

In the last analysis, the Air Force 
can provide the problem, the funds, 
and guidance during the development 
and production process, but the imagin- 
ative detailed design must come from 
our contractors—either working di- 
rectly with our laboratories or with the 
Navy which 


are helping us. 


Army or organizations 

Winston Churchill—who is perhaps 
without peer today as a phrasemaker— 
once said, “For good or ill, air mastery 
today is the 


supreme expression of 


military pow er.” 


No Second Prize 

We all know that there is no second 
prize in the race for air mastery. Your 
efforts in the past have been a tre- 
mendous boost in getting the Air Force 


armament where it is today. 
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New Ordnance Materials 


Lighter, Stronger Metals and Plastics 


Will Increase Our Airborne Firepower 
Col. Benjamin S. Mesick 


E view the broad program of 
honed and development ot 
materials for use in ordnance as con 
sisting of two parts. The first, and by 
far the larger, is supported and con 
ducted by American industry in its 
constant endeavor to prov ide new and 
improved materials for civilian use in 
vehicles, farm ma 


aircraft, motor 


chinery, business machines, radios, 


refrigerators, and hundreds of other 


items. 


Ordnance Research 
The 


spec ific 


second part consists of our 


Ordnance research and de 


velopment to provide ma 


which at 


program 


terials present have no 


commercial counterpart and to en 
courage and promote the speedy de 
velopment of those new and _ better 
materials which will lead to improved 
ordnance equipment. Limited by the 
availability of materials engineers, we 
keep abreast of industrial development 


and standardization of materials, pro- 
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cedures, and the various test methods. 
We share with modern industry the 
complex problems of standardization of 


materials and test methods and con 


servation of strategic and critical ma 


terials. Although complicated Govern 


me ocurement makes it necessary 
nent pr rement k t 


to maintain a system of Government 


controlled specifications, the prepara 


tion and revision of our materials 


specifications are closely integrated with 
same fields. 


industrial efforts in the 


This is done through our liaison 


representation on working committees 


of national technical societies including 
S.A.E., A.S.T.M., and others; through 
direct contacts with individual pro 
ducers and suppliers and trade associa 
tions, such as the A.1S.1. and Society 


with 


direct assistance of the American Ord- 


of the Plastics Industries; and 
nance Association in solving special 


problems. 


Materials Conservation 
Conservation of strategic and critical 
materials must be borne in mind con 
stantly by Ordnance designers and pro 
duction engineers from the initiation of 
development of a new weapon or item 
of equipment to the preparation and 
release of detailed drawings for use in 
production. A conservation program is 
now under way at Ordnance engineer 
We are 


continue to 


and 


advice 


ing agencies. receiving, 


expect to receive, 
and assistance in this great task trom 
technical experts in industry. 

Steel is the predominant material of 
The 


classes, grades, and combinations of 


ordnance construction. types, 
physical properties are too numerous 
even to mention here. Just to indicate 
the wide scope, it can be said that we 
identical with or 


have applications 


closely paralleling practically all those 


of the combined aircraft, automotive, 


farm equipment, earth-moving, and 


other industries. 
Three Factors 

Armor for aircraft, tanks, and other 
combat vehicles requires combinations 
of physical properties, not required nor 
mally for constructional applications, to 
provide the maximum ballistic protec 
tion for the weight used. The three 
major factors are soundness, hardness, 
and toughness. 


As a result of many years of research, 
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of Watertown Arsenal, 


In the European 














development, and testing, including the 
experience gained during World War 
Il, we have established definite correla 
between these and 


tion properties 


ballistic performance against conven- 
tional armor-piercing ammunition. This 
makes it possible to use tests which can 
be made in the laboratory for quality 
control and acceptance of armor. It is 
expected that the tremendous burden, 
expense, and delays associated with 
ballistic testing during World War II 
will be greatly reduced if not eliminated 


in current and future production. 


Problems Not Great 


To obtain the necessary soundness 


and hardness with adequate 


high 


toughness, as determined by low- 
temperature Charpy impact test, pre- 
sents no serious or unusual technical 
problems to steel producers, fabricators, 
and foundries accustomed to supplying 
high-quality heat-treated steel plate or 
where thickness and 


castings, except 


mass are considerably greater than 
found in quenched and tempered parts 
tor commercial use. 

However, steel mills and foundries 
with 


Watertown Arsenal have been able to 


working in close co6peration 


obtain combinations of hardness and 
toughness in sections six inches and 
over in thickness which a few years ago 
would have been considered imprac 
ticable if not impossible. 

During World War II, steel afmor 
was welded with austenitic electrodes 
containing approximately eight per cent 
nickel and eighteen per cent chromium. 
Since then, Watertown Arsenal, in co 
other military and 


operation with 


civilian research agencies, has con 
tinued the research started during the 
war by the National Defense Research 
Committee to provide ferritic electrodes 
suitable for welding armor and high 


strength constructional steels. 


Electrodes Available 
This research, and the developmental 
work of industry, have resulted in the 


availability of limited quantities of 


ferritic electrodes and much of the 
technical information necessary to pro 
duce strong, tough welds in armor. 
We look to industry for the expan 
sion ot 


production of high-strength 
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ferritic electrodes, for the application 
of these to production welding on 
armored vehicles which will be neces- 
sary to conserve chromium and nickel, 
and for the development and applica- 
tion of automatic welding processes 
ferritic elec- 
The 


Corps is 


utilizing 

trodes. Ordnance 

supporting 

these efforts with con 
tinued research, develop- 
ment, and experimental 
production. 

At this time we are keenly aware of 
the problems facing American industry 
because of the necessity for reducing 
to the absolute practicable minimum 
the use of alloys to obtain high strength, 
hardness, and other properties in en- 
gineering steels so essential to modern 
military and civilian equipment. 

It is encouraging to note that major 
producers and users of steel many 
months ago recognized the necessity 
for action and have coéperated to 
gether through the S.A.E., A.LS.1., and 
other organizations in developing and 
adopting alternate steel compositions 
out to- 


and are work 


continuing to 
gether the production and application 
of boron-treated steels. 


The Ordnance Corps has actively 


participated in the codperative efforts 


in this field since the days of World 
War II and is conducting a vigorous 


program of advising and assisting our 


~ engineers and contractors in the use of 


the boron steels and other alternate 


compositions. 





“The constant demand for im- 
provement in performance with 
reduction in weight in all classes 
of ordnance equipment has !ed 
us to consider all kinds of con- 
structional materials which pro- 
vide a _ high  strength-density 
ratio.” 





Although the severe reduction in 


alloys for engineering steels presents 


many complex problems, there is every 
reason to believe that, through the use 


of beron and other newer addition 


agents now being investigated and by 
heat-treating 


utilization of advanced 


methods and equipment, American in 


dustry and the Ordnance Corps can 


meet the challenge and produce weap- 
ons and equipment for every require- 
ment of safety and performance. We 
can even go further and make them 


better than ever before. 


Ductile Cast Iron 


Other 
malleable and pearlitic malleable iron, 
are used in ordnance. We expect that 


ferrous metals, including 


the newer nodular graphitic (or 
ductile) cast iron also will find many 
applications. It already has found some 
uses in ammunition, 

Heat- and erosion-resistant materials 
are becoming increasingly important to 
our success in providing new and im- 
proved weapons. To withstand higher 
velocities or increased rates of fire our 
guns, both large and small, must be 
lined with materials which not only 
retain strength at elevated temperature 
but will not be eroded or worn away 
at a rapid rate by hot gases and 
mechanical action of the projectiles. 
Some components of guided missiles 
also present complex materials prob- 
lems. 

The practical solution of these prob- 
difficult 


thus far the most promising materials 


lems is made more because 
for such applications contain very high 
percentages of critical alloys, and it is 
therefore apparent that the develop 
alternate ma- 


ment and evaluation of 


terials must be accelerated. 


Better Evaluation Needed 

Before real progress can be made in 
this field, better laboratory methods of 
evaluation must be developed to pro 
rapidly 
The 


must provide better means for classify 


vide a means of screening 


prospective materials. methods 
ing materials as to suitability for vari 
ous conditions of service ( temperature, 
time, stress, corrosive, and erosive fac 
tors). This is a task which should be 
undertaken coéperatively by industry 
and Department of Defense research 
agencies. 

Although the tonnage of nonferrous 
metals used in ordnance is small when 
compared with steel, these materials 
play a vital part, particularly in artil 


lery fre-control instruments and am 
munition as well as in the conventional 


applications in motorized and mobile 
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equipment. Materials in this class offer 
the greatest promise of weight saving 
for airborne equipment. 

Traditionally, cartridge brass, seventy 
per cent copper and thirty per cent 
zinc, has been used in larger quantities 
than all other nonferrous metals. Car 
tridge cases ranging from caliber .30 to 
120-mm. are required by the million. 
The diminishing supply of copper and 
zinc and technical problems arising in 
connection with weapons of new design 
make it necessary to turn more and 
more to steel for cartridge cases, thus 
involving numerous problems that can 
not be dealt with in a brief general 
discussion. Light alloys may be ex 
pected to replace copper alloys in some 


cases where weight saving is important. 


Aluminum 


Aluminum alloys, because of their 
potential criticalness during a large 
military production program, generally 
are used in ordnance equipment only 
where they provide a great advantage 
over less critical materials. During 
World War II, Ordnance was allowed 
very little wrought aluminum alloy 
products since these must be made 


from primary metals and carefully 
segregated scrap. 

However we were permitted to use 
considerable 


quantities of castings 


made from alloy ingots which the 
smelters were able to produce within 
reasonable composition limits from 
miscellaneous mixed aluminum scrap. 

The outstanding result of ceépera- 
tion among the smelters, the die-casting 
industry, and the Ordnance Corps was 
AXS-679 
were procured millions of die-cast parts, 


The 


series of die-casting alloys covered by 


Specification under which 


mostly ammunition components, 


this specification and its successors, 
which require no primary aluminum, 
industry and 


has found wide use in 


will continue to be used for many 


applications in ordnance. 


Magnesium 


The constant demand for improve 
ment in performance with reduction in 
weight in all classes of ordnance equip 
ment has led us to consider all kinds 
of constructional materials which pro 


vide a high strength-density ratio. Al- 
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though much can be accomplished 
through the use of high-strength steels, 


there are many applications where 


further savings cannot be made through 


reduction of section thickness, and 


therefore we must look to materials of 
the natural 


lower density. Because of 





“The availability of titanium 
ore and the exceptional strength 
of the alloys at normal tempera- 
tures, plus unmatched corrosion 
resistance, make it appear cer- 
tain that they will be used in 
many ordnance items where it 
is important to reduce weight 
and improve performance.’ 





limitation on availability of aluminum, 


we turn to magnesium which poten 


tially can be produced in larger 


quantity. 
Several factors have retarded the 
wide use of magnesium alloys in ord 


While lack of 


knowledge of the possibilities 


nanee design. definite 
and 
limitations of these materials and 
limited experience in their fabrication 
undoubtedly have been the chief deter 
rents, poor resistance to abrasion, heat, 
also have been real 


and corrosion 


obstac les. 


Supply Unlimited 

However, the practically unlimited 
availability of raw material, particularly 
magnesium salts in sea water, and the 
steady progress in development ot alloys 
with better physical properties, such as 
has resulted from Army supported re 
search by Dow Chemical Company, has 
caused the Ordnance Corps to continue 
the search for solutions to the various 
technical problems. 

Frankford Arsenal has developed a 
treatment for 
H-A-E 


revolu 


surface magnesium 


known as the 
This 


thonary new coating pro 


coating. 


vides superior corrosion 


resistance as demon 


strated by ninety hours’ 


exposure to salt spray 


without visible effects and by con 


tact with other metals without ap 


preciable galvanic corrosion. It wil 
withstand severe abrasion tests and is 


not noticeably affected by heat up to 


the melting point of the alloys. This 
development should greatly extend the 
held of useful application of magnesium 
and commercial 


alloys in military 


equipment, 


Titanium 
Titanium and titanium alloys should 
not be omitted from any current dis 


cussion of constructional materials of 


high strength-density ratio. Although 
these materials are not used in any ord 
nance item currently in production, the 
availability of titanium ore and the ex 
ceptional strength of the alloys at nor 
mal temperatures, plus unmatched cor 
rosion resistance, make it appear certain 
will be used in many ord 


that they 


nance items where it is important to 


reduce weight and improve per 
tormance. 

It is conceivable that titanium alloys 
can be substituted thickness for thick 
ness for steel armor, reducing armor 
weight by about forty per cent. Similar 
weight savings in some structural com 
manhandled 


ponents of airborne or 


equipment also are anticipated. 


Rubber 


As often 
Army of today literally rides into battle 


stated, the mechanized 


on rubber with the predominant use 
being in combat and transport vehicles 


Successful use of rubber in military 


tanks, trucks, and other vehicles re 


quires the same properties n the ma 


terial and the availability of the same 


engineering data found necessary tor 


civilian applications. 

In addition, special characteristics 
must be obtained in some materials and 
more engineering data must be pro 
vided to meet the more severe condi 
tions of military service. Some of these 


conditions are: suitability at extreme 


temperatures, resistance to unusual 


fuels and lubricants, maintenance of 
original properties after lengthy periods 
of exposure, and sufhciently high 
strength properties to permit operations 
on rough terrain found in battle areas 

In addition to meeting the specified 
military requirements, there is the ever 


present problem ot conserving our 


natural-rubber stock pile to assist in 
independence ot foreign 


This 


gaining 


sources of supply. becomes ex 





dificult when it is 


nized that we must not only maintain 


ceedingly recog- 
minimum properties in the material but 
seck constant improvement. 

The largest consumption of natural 
rubber is in large-size tires where an 
adequate replacement material has not 
been found. The Office of Rubber Re- 
serve, in cooperation with the Ord 
nance Corps and in 
dustry, is actively pros 
ecuting this problem, 
and an early and suc 
cesstul conclusion is 
hoped for. 
dificult rubber 


problems in military equipment which 


One of the most 
the Ordnance Corps has been called 
upon to meet is the joint requirements 
of flexibility at low temperatures and 
resistance to oils and fuels. Extensive 
research is being conducted to develop 
improved materials, and several offer 
promise. 

In non-oil-resistant applications, many 
modified 


rubber-plastic combinations, 


rubbers, and low styrene butadiene 
rubbers offer advantages and improve 
ments relative to specific properties 
such as oxygen- and ozone-resistance, 
increased abrasion resistance and tear 
strength, and better low-temperature 


brittleness. 


Plastics 

Plastics are of interest to Ordnance 
for several reasons. Since, generally, 
they can be synthesized from organic 
sources, placing little or no demand 
on our mineral resources, availability 
ot plastics is governed mainly by pro 
duction facilities rather than inflexible 
natural limitations. 

For this reason, from a long-range 
viewpoint plastics can be considered 
more expendable than most other 
classes of engineering materials. Con- 
sequently, for applications where the 


be re- 


covered, the use of plastics in lieu of 


material in the item cannot 
metals represents conservation of nat- 
ural resources. 

With plastics it is possible to synthe- 
size materials with a wide variety of 
physical as well as chemical properties. 
In addition, fabrication techniques have 
been and are being developed which 
permit much more flexibility of design 
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than is obtainable with other materials. 

The general public, unfortunately, 
frequently is made aware of the short- 
comings of plastics due to the many 
misapplications in which they have 
involved. It is the aim of Ordnance to 
avoid improper usage. Those who 
have worked with plastics, on the other 
hand, are well aware of what they can 
do and are convinced that they should 
at least be considered in the develop- 
ment of every new item. Frequently the 
requirements for the item obviate the 
need for further discussion. For some 


uses, plastics simply will not work. 


Recent Advances 


On the other hand, the advances 
which have been made during the last 
few years are unfamiliar not only to 
the public but to many design en- 
gineers. There are plastics today with 
tensile strength of the order of 100,000 
pounds per square inch, impact resist- 
ance of 25 foot-pounds, and flexural 
strength of 32,000 pounds per square 
inch, 

These figures compare favorably with 
properties of metals. Ask the fisherman 
combination 


about the _ plastic-glass 


rod. There are also several 


which will withstand the ex- 


fishing 
plastics 


which we 


tremely low temperatures 


may encounter in the event that we 


have to fight a war in the Arctic. 
Plastics have proved themselves in 


such industrial applications as fuel 


lines, water-storage tanks, electrical 


housings, and wire insulation. It has 


been rather well established that the 
plastic-glass-fiber boat is here to stay. 
proved 


the * 


Plastics have 
satisfactory in 
aircraft industry for 


many structural parts, Pp 


for fuel lines, for 
windshields, and even emer 
in propellers. 

The successful functioning of plastics 
in a number of these tough applications 
gives assurance that, at least from the 
standpoint of performance, plastics are 
number of 


worth considering in a 


structural Ordnance ap- 


components. 
plications under development and being 
considered to reduce weight, solve cor- 
rosion and maintenance problems, and 
materials include 


conserve critical 


plastic hulls for amphibious trucks, 
plastic water tanks for mounting on 
trucks and trailers, plastic ammunition 


and stowage boxes, etc. 


Adhesives 
Until 


structures 


fairly recent years most 


were joined together by 
nails, screws, welding, soldering, rivets, 
and various mechanical means such as 
threaded or friction joints. With the 
advent of synthetic resins there began 
an intensive study to develop adhesives. 

Initially, most of this work was con- 
centrated on adhesives for wood. The 
success of this program was shown by 
the widespread use of large glued 
wooden parts for shipbuilding and air- 
craft construction. A further outcome 
was the development of a variety of 
combinations of different materials such 
as wood-metal, metal-plastic, plastic- 
glass, and many others. 

Many of you are familiar with the 


use of marine-grade adhesives for 
bonding station-wagon bodies, adhe 
sives for bonding rubber gaskets to 
metal door frames, cements for bonding 
brake shoes, and numerous other auto- 
The 


Corps, in addition to these problems, is 


motive applications. Ordnance 
concerned with sealing and luting com- 
pounds for protection of vehicles in 
deep-water fording operations and for 


securing watertight yoints in general. 


Special Problems 
To these can be added the special 
artillery fire 


problems of _ sealing 


control instruments and joining com- 
ponents of ammunition. It is necessary 
that adhesives for most of these ap- 
plications be capable of withstanding 
and other 


extremes of temperature 


severe conditions to which military 
equipment is exposed. 

This discussion provides indications 
of the scope ot Ordnance interests and 
problems in the field of materials en- 
gineering. From experience during and 
we are convinced 


since the last war 


that, to the extent practicable, we 


should equip ourselves to make effec- 
tive use of all available materials in 
order to promote the development of 
new and better ordnance equipment 
and practice true conservation of ma 


terials and effort in any emergency. 
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Rockets of the Navy 


The Present Trend Is toward Lightness and Precision 


Comdr. W. H. Keighley 


Head, Rockets Section, Research and Development Division, Navy Bureau of Ordnance 


World War Il did 


invention of a 


HE rockets ot 
not 


new weapon but rather the moderniza 


represent the 


tion of an old one. 

The Chinese are recorded as having 
launched rockets against Genghis Kahn 
as long ago as 1232. By the close of the 
thirteenth century, knowledge about 
rockets had traveled from the Orient 
to Europe and a hundred years later 
was widespread. Rockets were used to 
terrorize the enemy, but, as cannon 
were developed, rockets came to be 
used less and less in warfare and for 
many years after 1500 were employed 
fireworks 


only for signaling or tor 


display. 


Early Experience 


Americans have a personal as well 


as an historic interest in rockets. Dur 
ing the War of 1812, the American 
troops defending Washington broke 
flanking 


rockets, leaving the way open for the 


under the hire of British 

invaders to enter and burn the Capitol. 
The story of Francis 

Scott Key and the com 

posing of the “Star 

Spangled Banner” needs 

What is 


pointing 


no retelling. 


worth out is 


that the “rockets’ 
red glare” of the 
National Anthem 
is not born of a 
poet’s fancy, because the British fleet 
included several vessels equipped for 
rocket firing. Rocket units sprang up 
in a number of European armies. In the 


United States a rocket battery was cre 
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ated in 1846 and ten more were or 
ganized the following year. 


When the Japanese attack was made 
on Pearl Harbor there was not a sing!e 
the United 
Navy had 


rockets 


use m 
Day, the 


rocket in service 


V-] 


,200 War plants turning 


States. By 
out 
at the rate of $100,000,000 a month. 
The rocket program which pro 
duced such results was possible 
only because of the close coOpera 
Navy 


National Defense Research Com 


tion between the and the’ 


mittee. 


The com 
ponent parts 
ot a 
rocket 


typical 
and 
their respec 
tive functions 

are as follows: 

Motor Tube. This 
contains the propellent 
charge and igniter. It is 
a combustion chamber 
in which the propellant is burned to 
provide the motive power for the pro 
jectile. 

The 
contains black powder and. an electric 
When a 


through the squib it ignites the black 


Propellant and Igniter igniter 


squib. current is passed 


wder, filling the interior of the 
yotor tube with hot gases, raising the 
pressure and temperature of the propel 
lant to its proper operating value. As 
soon as the propellant begins to burn, 
it generates large quantities of gas. 


Flow of the gas out the nozzle pro 

duces thrust. 
Nozzle 

The nozzle has 

two functions 

it directs the gas 

jet in the de 

sired direction, 

and it provides 

forexpansion of 

the hot gases in 

the exit cone, 

thus giving additional 

thrust over that. ob 

tainable from a simple open 

ing. 

Fins. 


These provide stability 


in flight and prevent tumbling. 


Tail shrouds support the rear end of the 
projectile in the launcher and may be 
utilized to provide electrical contacts 
for hring. 
Head. 


the fuze. 


Chis carries the pay load and 


\ rocket motor would not be hard 
work 


basic 


to develop now, but in 1941 the 
ers first had to develop the 
knowledge needed for proper design. 
Today, with the knowledge gained in 


the last ten years, we are producing 


rockets of twice the performance of 


those used during the last war. 
The 


construction 15s 


present trend in metal parts 


toward lightness and 


precision and away. from the water 


pipe and pipe-cap methods of the past. 


No Recoil 
The principal advantage of a rocket 
is its lack of recoil. Lacking recoi 


rocket can be fired from a simple 











. 
) 
| 


point the rocket in the right direction. 
Some barrage rockets can be fired from 
the shipping crates in cases of emer- 
gency. Lightweight launchers give the 
rocket 


many places impossible to a gun. 
} ; 


a mobility enabling it to go 


Large Size Rockets 


The recoil of a 75-mm. cannon 


mounted in the nose of a medium 
bomber subjects the plane to an abrupt 
shock that requires substantial strength 
ening of the plane’s structure. Aircraft 
rockets of larger size and much greater 
explosive loads can be fred from a 
fighter aircraft without affecting its 
flight. Today we have in production 
the “Mighty Mouse,” 2.75 inches in 
diameter. This rocket has folding fins 
and will be carried in streamlined con- 
tainers on all types of aircratt. 

The “Mighty 
postwar development that has taken 


Mouse” rocket is a 
advantage of all the knowledge and 
experience acquired since the beginning 
of the last war. Aluminum is being 
used in this motor tube and in all 
rockets now under development. 
Plastic and fiberglas are being studied 
as alternate materials for the rocket 
motor tube. 

The same principles and procedures 
used in the development of gun propel- 
lants are also followed to a greater or 
lesser extent in the application of solid 


propellant to a rocket. 


Balance Needed 

In the development of solid rocket 
propellants, however, a balance be- 
tween two factors must be considered: 
(1) The burning of the solid propel- 
lant in the rocket motor tends to in- 
crease the pressure; and (2) The escape 
of the gases through the nozzle tends 
to reduce the pressure. A delicate bal- 
ance between these two factors must be 
achieved in the design of a successful 
propellant grain for any particular 
rocket application. 

Developments of solid propellants 
with improved physical characteristics 
have permitted an increase in the sate- 
hiring and storage-temperature limits. 
Generally the previous temperature 
limits for rockets were from zero to 
120 degrees Fahrenheit. Recent im- 


provements in grain design have per 
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mitted a widening of the temperature 
limits from 60 below to 120 degrees 
above zero Fahrenheit, and it is pos- 
sible that the upper limit will be raised 
in the near future. 

Research js continuing on the de- 
better 


velopment of propellants for 


rockets. Recent investigations in the 


application of high-energy fuels to 
rockets have proved very satisfactory. 
Every major nation used rockets in 
World War II. Each 

nation developed 

rocket weapons in an 
swer to its tactical and 
combat needs. Russia 
pioneered in the use 

of massed banks of rockets for pre 
assault’ barrages. The British used 
rockets for defense against attack from 
the air when there were insufficient 
antiaircraft guns in the United King- 
dom. Germany employed the long- 
range V-2 weapon to attack England's 
cities. The Japanese attempted to use 
rocket artillery to defend their islands. 
The United States developed and intro 
duced a great variety of rocket weapons. 
Rockets of 


veloped to meet operational needs aris- 


today have been de- 
ing from tactical and strategic situa- 


tions in a modern yet conventional 
type of wartare. 

Rockets designed for firing from air- 
craft consist of fixed-fin, folding-fin, 
and spin types. They range in size from 
2 to 14 inches in diameter and in 
weight from g to 2,300 pounds. The 
aircraft rockets are 


heads on_ these 


armor-pierc ing, semi-armor-piercing, 


high-explosive, flare, smoke, and 





During World War II Com- 
mander Keighley participated in 
seven major battles of the Pa- 
cific Campaign as a naval avia- 
tor, sinking two destroyers in 
the defense of Guadalcanal and 
leading Composite Squadron 3 
through the Battle of Leyte 
Gulf while his carner was 
shelled by Japanese battleships. 
For action in this battle he re- 
ceived the Navy Cross to be 
added to his two Distinguished 
Flying Crosses and 14 Air 
Medals. 

This address was delivered dur- 
ing the Aircraft Armament Ses- 
sion of the Thirty-Third Annual 
Meeting, American Ordnance 
Association at Cincinnati, Ohio, 
October 4, 1951. 











shaped-charge. The 6.5-inch shaped- 
charge head was designed by the Naval 
Ordnance Test Station at Inyokern, 
Calif. This head was designed, pro- 
duced, and put into service use in 
Korea in twenty-three days. It proved 
to be an excellent operational weapon 


against tanks and personnel. 


Barrage Rockets 
Other 


amphibious 


rockets are designed for 


warfare. The barrage 
rocket was designed to fill in the 
interval between the time the naval and 
air bombardment must be moved in 
land and the time the first assault 
waves hit the beach. It is this interval 
that gives the beach defenders the 
chance to organize and pour a murder 
ous fire into the landing forces. 

The barrage rocket enabled small 
craft, for the short period of the actual 
landings, to strike with the hitting 
power of destroyers against enemy 
strongpoints within small-arms range 
of the landing beaches. Barrage rocket 
ships fire 5-inch spin-stabilized rockets 
from about 1,000 to 10,000 yards at a 
high rate of fire. 

The conventional type of antisub- 
marine attack during World War I 
depth which 


were dropped in a pattern to blanket 


depended on charges 
an area where the submarine was be- 
lieved to be. These depth charges ex- 
ploded when they reached a preset 
depth, causing the attacking ship to 


lose sound contact. 


Undersea Rockets 

The need was for projectiles which 
could be propelled ahead of the attack- 
ing ship in a pattern, while sound 
contact was maintained without inter- 
ruption. Such a projectile was designed 
with 
with a fuze 


a rocket motor and equipped 
which would arm by 
hydrostatic pressure and then detonate 
only on contact with a solid object 
under water. 

Service rockets at the end of the 
war had performance rating, of about 
50 to 60. The rockets under develop- 
ment at present have performance 
ratings of the order of 110. This is 
significant progress, and we hope to 
be able to offer proportionate increases 


in performance in the future. 
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Continuous Development Creates Unbeatable Aircraft 


FTER five years in the Air Force, 

followed by almost thirty years 

in the development and production of 

aircratt guns and ammunition, | may 

be forgiven certain rather positive opin 
ions about this class of matériel. 

When my Ordnance career began in 


1922, the caliber .30 machine gun 


reigned supreme. The caliber .50 was 
in its infancy. Recognizing that some 
day the caliber .30 would become obso 


lete, we worked hard to perfect the 


caliber .50. 


Caliber .50 Needed 

When the Second World War started, 
the caliber .20 was on its way out. The 
striking power of the caliber .50 was 
needed, and no time was lost by the 


United States Air Force and the Navy 


in installing caliber .5o M2 guns in 


aircratt. American industry made over 


one and a half million of these guns 


} 


which were largely responsible for our 


air supremacy 


During the war we perfected the M3 


yun which, at no increase of $1Ze Of 


weight, fires at the rate of 1,200 rounds 


a minute—so per cent more than the 
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Col. René R. Studler 


M2. The M3 is living up to the same 
reliability pertormance as the M2. One 
air group in Korea has reported the 
hring of two million rounds with only 
seventeen stoppages from all causes. 

The record ot combat kills in Korea 
shows a ratio of between five and ten 
MIG kills per United States loss, Since 
the planes are considered to be about 
equal in flight performance, the margin 
of superiority must be attributed to the 
pilot and his armament. | readily con 
cede the major credit to the pilot. | 
hope that he will allot a small measure 
of credit to his weapons, without relax 
ing in the least his insistent and proper 
demand for better armament. 

The MIG-15 is 


23-mm. guns and one 3 


armed with two 


mm. gun, all 


three of which have relatively low 


The Russian 23-mm 


to Soc 


cyclic tates of fire 


gun fires at a cyclic rate of Too 





Studler is chief of the 
Small Arms Development Divi- 
sion, Research and Develop- 
ment Service, Ordnance Corps 
U. S. Army 


Colonel 





rounds a minute, and the 37-mm., at 
400 rounds a minute. The United States 
50 M3 


hred per 


F-86 is armed with six caliber 
The 


minute per plane is almost four to one 


guns, ratio of rounds 
in tavor of the F-86, 

The compound errors of the fire 
control system, the aircratt gun mount 
ing, the effect of temperature on bullet 
variation of 


velocity, as well as the 


bullet velocity with barrel life, render 
it mandatory that we depend upon the 
shotgun principle of hitting. When all 
these errors are eliminated or scientifi 
cally accounted tor, we can adopt 
single-shot, large-caliber guns or rockets 
tor air-to-air combat, | don’t expect this 
to happen in the near future 


Not Complacent 
We have been 


supplying 


accused by 


acrial slingshots 


pilots. [| must say that 


Davids caliber 


j 


good jol 


with their 


doing a 
Goliath.” We are 


placent—nor do we 


shots, are 
not, howe 
intend t 
complacent 


We recognized, ten vears 








the caliber .50 gun would some day 
become obsolescent. Its main effective- 
ness lay in the fact that enemy air 
craft carried the means of their own 
destruction—gasoline. The caliber .50 
incendiary bullet acted as the match 
to ignite this fuel. The ideal caliber 
was, then, the smallest match which 


would do the job. 


Toward Larger Calibers 

Aircraft designers have recognized 
this and are taking measures to protect 
their planes against the effects of in 
cendiary ammunition. As a result, the 
trend in aircraft armament today is to 
ward larger calibers and, recognizing 
the fire-control problems, toward higher 
cyclic rates. 
we adopted the 20-mm. 
During World 


In 1941 
Hispano-Suiza gun. 
War II we made over 200,000 of these 
weapons. The relative merits of per 
formance of caliber .50 installations 
versus 20-mm. is a subject of debate 
wherever pilots meet. The Navy is as 
proud of its 20's as the Air Force is of 
its .50’s. Each uses some of the other's 
favorite. 

We all recognize that if fuel is ren 
dered invulnerable to ignition by pro 
jectiles, neither caliber in its present 
form is ideal for the job required. New 
types are required to effect major 
structural damage. Development pro 
grams have been under way for some 
time to cover this contingency. In the 
hext two years, new, high-cyclic-rate 
powerful, high-blast 


weapons firing 


ammunition will make their ap 
pearance. 

These guns will be capable, by rela 
tively minor changes, of firing several 
calibers of cartridges, thus permitting 
adjustment of caliber of ammunition 
to the task at hand. This I consider 


a major accomplishment. 


A Flying Platform 


A military plane has been, and still 
remains, in my opinion, a platform for 
the firing of guns and the dropping 
of bombs. Frequently, the plane de 
signer and the pilot lose sight of this 
fact. With the increasing complexity 
of both the plane and the gun, it be 
comes of great importance that the 
designers of both these items come 
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closer together than they have been. 
All too frequently aircraft armament 
has been an afterthought. Planes and 
guns must be considered in the same 
relationship as guns and ammunition. 
One without the other is useless, 
effectiveness, 


In addition to target 


reliability is an extremely important 
characteristic, Automatic-gun ammuni- 
tion in the larger calibers must be 
made with that high degree of uni- 
formity for which the small-arms am- 
munition industry was noted during 
World War II. For that reason, at the 
outbreak of the present 
Korean struggle, 20- 
mm. ammunition was 
reclassified by the Ord- 
nance Corps as small- 
arms ammunition. 

The problems of Ordnance and in- 
dustry will become more complex as 
increases in caliber occur. We do not 
have, in the United States, commercial 
organizations similar to Oerlikon and 
Hispano-Suiza in Europe. These com 
panies are capable of fabricating and 
assembling all components of the fuzed 
high-explosive round for guns of their 
own construction, thus insuring full 
coérdination of all components, 

The Ordnance Corps alone in the 
United States has the integrated per 
sonnel, facilities, and experience to turn 
out an aircraft gun-ammunition pack 
age; yet to do that job effectively, Ord 
nance requires and uses the personnel, 
facilities, and experience of universities, 
research foundations, and manu 
facturers. 
aircraft 


In so far as weapons are 


concerned, Army Ordnance operates 
wholly on the basis of funds and re- 
quirements supplied by the using serv- 
ices. All too frequently these funds are 
tailored to the cost of the specific job 
at hand, leaving little or nothing for 
basic development. This can become a 
dangerous situation. 

American industry in time of peace 
is peace-minded, It is not interested in 


gambling its funds on the development 
of weapons of war in the hope of 


getting rich on royalties. This leaves 
the responsibility of budgeting for basic 
development in the aircraft-armament 
field to the Navy and Air Force. This 
fact must be recognized when the Air 
Force and Navy allocate funds, 


A.O.A. Can Help 

The American Ordnance Association 
can be of help in solving many of the 
problems we face today. Good steel 
and aluminum cartridge cases are 
needed. Improved smokeless, flashless, 
and erosionless propellants are neces 
sary. Lightness of weight in weapons 
is a basic consideration for aircraft. 

In the past five years, aircraft am 
munition has shifted from the percus 
sion primer to the electric primer. We 
expect the A.O.A. to help us iron out 
some of the development and produc- 
tion problems we face as a result of 
that change. 

We need and welcome the assistance 
of industry. With the assistance which 
industry assuredly will provide, I pre- 
dict that the aircraft of the United 
States will remain the most effective and 


the most potent of any nation on earth. 


Armed with six caliber .50 M3 guns, the North American F-86, above, has shown a 4 
to 1 lead in ratio of rounds fired per minute per plane over the Russian MIG-1S5. 
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AIRCRAFT 
FIRE CONTROL 


Faster Speeds and Higher Altitudes 


Demand More Complicated Equipment 
Col. John F. Babcock 


IRCRAFT fire control consists of 
A those radars, computers, servos, 
turrets, and fixed-weapons installations 
which, by controlling the fire of guns 
and rockets, seek to destroy the enemy. 


I should like briefly the 


to review 


requirements for this fire control. We 


consider that these require 


generall 


ments are in two 


categories—equip 
ments for offensive application (tactical 
support, maintenance of air superiority, 
etc.) and those required for defense otf 
our own aircraft (or the industrial 
comp'ex of this country). We place 
and 


bombardment interceptor aircraft 


fire control in this class. 
Fire Control 

Our fire control for interceptors must 
be capable of destroying intruders. It 
must provide capability to operate et 
enemy aircraft at all 


fectively against 


hours of the day or night, in all types 


of weather, and at any altitude and 
speed selected by the enemy. 

Few realize the magnitude by which 
higher speeds and altitudes increase the 
complexity of this problem. There are 
those who believe that, once the target 


is sighted, the difficulty of intercepting 
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should not be much greater at a speed 
of 600 miles an hour than at a speed 
of 250 miles an hour since the relative 
speed of interceptors and enemy air 
craft is the same. 

Experience has proved that at the 
higher speeds interception presents a 
difficult 


much more 


altitude. Part of these 


differences are attribut 


able to aircraft charac 


teristics. Others stem 

from man’s reaction time and the in 
ability of the eye to search the sky and 
pick up targets at altitudes where no 


The task is 


, 
complicated by the require 


comparison is available. 


further 





Colonel Babcock is chief of 
the Armament Division, Office 
of the Director of Research and 
Development, United States Air 
Force, Washington, D.C. 

This address was delivered at 
the Aircraft Armament Session 
of the Thirty-Third Annual 
Meeting of the American Ord- 
nance Association, Cincinnati, 
Ohio, October 4, 1951. 











ment for all-weather operation and the 


fact that, should a pilot misjudge a 
given attack, the target will be miles 
away and probably cannot be brought 
under attack again. We are well into 
the region where the human pilot is no 
longer able to master these problems, 
and we must turn to automatic control 
from take-off through interception to 
| 


ling. 


lan 


Defensive Problems 


Bomber defensive fire control must 


solve similar problems and, addition 
keep track of 


he relative 


ally, it must enemy 


interceptors, evaluate t dan 
ger of each, and lay guns on the most 
dangerous of the attacking aircraft. In 
addition, these systems must provide 
reduce 


preventive countermeasures to 


the effectiveness of the enemy inter 
ceptor radar. 

Generally speaking, the fire-control 
systems required for the maintenance 
ot air superiority present problems 
identical with those presented in inter 
ception, including the difficulty of inter 
ception at high altitudes, human re 
action time, all-weather capability, high 


closure rate, and aircraft performance. 
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When attacking ground targets, the 
fire-control system has yet another prob 
lem to solve. It must cope with high 
closure rates against stationary or slow 
Add fact 


usually 


to this the 


moving targets. 


small and 


that the 
that the attack is complicated by the 


target 1s 


low altitude from which it must be 


delivered. 


Jets Effective 

The effectiveness of the jet aircratt 
for attacking ground targets has been 
proved. However, increasing speeds re 
quire the weapons to be fired at longer 
ranges, particularly in a diving attack. 
Firing must also be done with greater 
small aiming error 


accuracy since a 


stationary target causes pro 


against a 
portionately greater miss distances as 
the forward speed over the ground 
increases. 

Longer-range accuracy also requires 
a reduction of the approximations used 
in computer design and the addition 
of more aérodynamic data to the fire 


control solution. Excepting target 
recognition, the fire-control problems 
presented by ground-support missions 
have been largely solved, and jet air 
craft have proved to be superior gun 
platforms. 

The development of fire-control sys 
tems to meet the needs of which I have 
spoken is a long-term and expensive 
proposition. It requires the very best 
efforts that industry can apply. In the 


this 


must always be guided by the limita 


development of equipment we 
tions of aircraft space that can be made 
available for installation of fire-control 
We 


maintenance problems which will be 


systems. must also consider the 
presented by these systems. It is one 
thing to maintain equipment in oper 
able condition under controlled condi 
tions and another to maintain this same 
equipment under the conditions which 
we must coniront us 1n 


assume may 


another war. 


Maintenance Problem 
l should like to 


maintenance problem. At the time we 


emphasize — this 


were receiving additional funds to a 


celerate our research and development 


program, a great many of the civilian 


members of the various committees of 


the Research and Development Board 


expressed a great deal of alarm re- 


garding the ability of industry to 
absorb these additional dollars in pro 
ductive research. 

These fears were generated by the 
belief that there was a limited amount 
of electronics research talent in the 
country. There was no completely valid 
measurement whereby we might deter 
mine the percentage saturation of the 
electronics research potential, and, al 
though many studies had been made, 
some measure 


results thereof were in 





“In many cases we find that in 
the engineering of a piece of 
equipment too little attention is 
paid to the necessity for main- 
taining it under field conditions. 
. . . It will do us little good to 
construct a robot if we are un- 
able to maintain him in work- 
able condition.” 





conflicting. The military got the extra 
money and was successful in placing 
research contracts with industry. I 
would not say that in all cases we ob- 
tained maximum skill. We did, how- 
ever, provide industry with a base on 
which they could expand their research 
facilities. 

Now we are beginning to get from 
industry the first trickle of what will 
become a steady flow of highly en- 
gineered and very specialized military 
equipment. As these equipments arrive 
at our field installations we will be 
with the task of 
them in operable condition. The ques- 


which 


our 


taced maintaining 


tion troubles us a great deal 


involves ability to provide the 


maintenance skills required. 


In many cases we find that in the 


engineering oft a prece ot equipment 


too little attention is paid to the neces 
sity for maintaining it under held con 
realized 


ditions. Certainly it must be 


that the military, representing as tt 


does a cross section of the population 
of this country, does not possess an 
overabundant supply of personnel with 
the necessary aptitudes. 

that, considering 


I am concerned 


hre-control equipment, bombing sys 


defense-net radars, navigation 


IFF GCA, 


increasing complexity, we 


tems, 


systems, equipment, etc., 


and their 
may be creating logistical problems ot 
considerable magnitude. I believe that 
more attention to 


all of us must pay 


this aspect of military operations. It 
will do us little good to construct a 
robot if we are unable to maintain him 
in workable condition. 

The development of these equip 
ments 1s, in some respects, a consider 
able departure from the normal efforts 
of industry. Although it is true that 
industry designs and develops many 
complex items for use in the civilian 
economy, we must present it with 


which add difficul- 


ties, both in design and in production. 


problems further 


A Big Job Ahead 

American industry has proved, both 
in peace and war, that it has a capabil- 
ity of mass producing which is without 
parallel. The problem I propound to- 
day requires, in addition to this 
capability, the capacity for developing 
equipments superior to those which 
we may encounter. It is a big job, and 
it will require the efforts of the best 
research staffs for a long time. But it 
must be done, and I feel sure that it 


will be done. 





We must undertake to destroy 


uny enemy bomber endeavoring to 


country Sone enemy 


attack this 


bombers probably will get through 


ined attack, but we 


as humanly pos 


stop as many 
sible. We plan to do this by means 
of speedy interceptor aircraft 
operating wu nyunctior vitl 


he command 


nown a 


\ir Defense Command 


In addition, my wn command 
Command Is 


emy bomber 


the trateg \ir 


prepared to strike e1 


istallation mucl 


s and destroy as 


is possible bomber 


nemy’'s 
can becot 


GEN. ¢ 
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New Developments Meet the Challenge of Undersea War 


¥ is quite common knowledge that 


at one stage of the last war, par 
ticularly during the year 1942, we were 
fighting a losing battle with enemy 
submarines. In early 1943 it was con 
sidered that an Allied victory was di 
rectly dependent on the battle of the 
Atlantic. The tide was finally turned 
because we were able to bring our then 
so-called “new” weapon—radar—and 
aircraft into play against a submarine 
that operated primarily on the surtace 
and launched - straight-running _ tor 
pedoes. 

Now, less than seven years later, we 
are faced with an entirely different 
problem and one with which we have 


little experience. 


Problem Grave 
The 


never more grave. The development 


antisubmarine problem was 
of the snorkel, the advent of high 
submerged speeds, and the introduc 


tion of the target-seeking torpedo have 
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given the Navy a serious threat to over 


come at an urgent priority. 


Control of the Seas 
Control of the seas today means con 


trol of the surface, of the air above it, 


and of the sea below the surface. The 


latter is the area that offers the most 


protection to the enemy and presents 


the greatest challenge to our sea de 
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tenses. It must not be forgotten that 
antisubmarine wartare involves all three 
ot the aforesaid areas. 

The hunt to kill the submarine com 
mences within our continental harbors 
and inlets, includes the coastal areas, 
continues to the open sea, and is re 
newed in foreign areas under U. S. or 


Allied control. 


Responsibility 


As one of the material bureaus of 
the Navy, the Bureau of Ordnance is 
charged with the responsibility of 
designing, developing, procuring, man 
ufacturing, and distributing weapons 
to the ships and aircraft produced by 
the Bureau of Ships and the Bureau of 
\éronautics to combat the submarine 


effectively in either a surfaced or sub 
merged condition, whether attacking at 
high submerged speed or lurking as did 
Nazi “wolf 


pac ks ol 


the notorious 
World War II. 


Weapons available to antisubmarine 
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forces include: guns, mines, nets and 
booms, projector charges, bombs, depth 
charges and depth bombs, torpedoes 
(aircraft, surtace, and submarine 
launched ), rockets, and guided missiles. 


The effectiveness of is ob 


gunhre 
viously limited by the probability of the 
submarine being caught on the surface 
or surfacing after sustaining damage 
from underwater attack. However, gun 
fire must not be discounted as an et- 
fective and accurate weapon to be used 
when a becomes 


surface engagement 


imminent. 


Commander's Decision 
The decision as to which weapon to 
hostile submarine 


use to attack the 


rests with the tactical commander at 
the scene, but he must consider every 
weapon available to him and select the 
weapon or the combination of w eapons 
that will meet the immediate situation 
and then use them effectively. It is the 
responsibility of the Bureau of Ord 
nance to insure that the latest and best 


developments of all types of weapons 


are available to the fleet commanders. 
The 


marine program can be roughly divided 


Bureau of Ordnance antisub 
into Weapons systems for surface ships, 
aircraft, and antisubmarine subs; anti 
submarine mines; and the passive type 
of defense gained from nets, booms, 
and controlled mines. 

During World War II an ahead 
thrown weapon, the hedgehog, was de 
veloped. By an ahead-thrown weapon I 
mean a mortar-type projector mount 
that fires a projectile charge equipped 
with a contact fuze. 

The weapon was designed for sub 
and, although 


merged submarines 


limited to a range under 1,000 yards, 
proved itself most effective. Depending 
upon the size of the vessel, one or two 
mounts can be carried. Both are nor 
mally located in the forward part of 
the ship, and from that fact the classi 
heation of “ahead-thrown weapon” is 


derived. 


Weapon Modernized 
The World War II weapon is being 


modernized in many ways. Features ot 


train and stabilization have been in 


corporated, and increased range can 


be given by simply increasing the 
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High-speed, snorkel-equipped submarines increase interception problems. 


powder charge. This increased range 
will permit our antisubmarine ships to 
fire before losing sound contact. Other 
improvements being worked on are in 
creased pattern, an improved fuze, and 
a greater sinking speed. 

The old stand-by “ash-can” depth 
charge has certainly received consider 
able criticism in the past. However, 
this criticism was based on the types of 
depth charges and manner of control 
employed in the last war. A program 
is now under way to improve depth 
charges, depth-charge patterns, and at 
tack equipment, all of which promise 
considerable improvement to this type 
of weapon as a supplementary means 


of attack. 


New Intervolometer 

A new type intervolometer is being 
developed that will permit the auto 
matic laying of depth charges, includ 
ing a modernized symmetrical pattern 
that will be forty to fifty per cent more 
effective than the World War II pat 
tern. Hydrostatic fuzes are being de 
veloped that will give greater depth 
settings and increase the probability of 
kill. 

Probably the greatest and most radi 
cal advance in underseas warfare has 
been the development of a new rocket 
will fire 


that 


launcher a large rocket 


containing: several hundreds of pounds 
of explosive. The range will be in ex 


cess of 1,000 yards, and for the first 


time a surface-launched antisubmarine 
rocket will be controlled b¥ a complete 
hre-control system. 

This firing ship the 


will give the 


advantage of pin-point accuracy and 


thus force the submarine to remain 
at ranges greatly reducing the effective- 
ness of its torpedoes. Design of this 
system has been completed, and a few 
equipped with 


fleet ships are now 


this launcher. 


Antisubmarine Weapon 

The torpedo has been given con 
siderable emphasis as a new type of 
antisubmarine weapon. It can be used 
from surtace ships, submarines, air 
craft, and the antisubmarine submarine. 
Our new torpedoes have greater range, 
higher speed, and greater explosive 
power, and some include homing fea- 
methods. 


tures by acoustic 


By improved flight-gear develop 
ment, aircraft torpedoes can now be 
launched at higher speeds and with 
stand the shock of water entry. Flight 
gear 1s the equipment necessary to slow 
the rate of fall of the torpedo. This is 


1 


accomplished by parachutes that be 


come disengaged at water entry. 


Fire Control 

One ot our biggest deficiencies in 
antisubmarine surface ship equipment 
has been the lack of proper fire control. 
Detection and control is the problem of 
antisubmarihe warfare. Weapons can 
only be effective if they are properly 
The 


fire-control 


directed, trained, and detonated. 
prime requirement of the 
problem is the establishment of a 
point of aim, which is range and bear 
ing. Although we have had adequate 
and excellent fire-control equipment for 
naval! World War I, it has 


guns since 
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only been a recent requirement to con- 
trol rockets, hedgehogs, depth charges, 
and antisubmarine torpedoes. 

An interim system has been in use 
by fleet units for about two years, and 
we now have a system for both surface 
ships and submarines that is success 
fully tied into the underwater sound 
location systems to successfully pin- 
point the submerged target and 
establish definite range, bearing, and 


relative-motion rates. 


Automatic Plotter 
In addition to control of the weap- 
ons, there will be an automatic plotter 


system that will plot the location of the 


target derived from four different 


sources. From information displayed 
on oscilloscopes and computers of the 
system it is also possible to plot on 
a chart a complete dead-reckoning pic 
ture of the target’s course, speed, and 
depth, and the firing ship’s course and 
speed. 

In addition to their electronic detec 
tion and fire-control equipment, airc raft 
are provided with depth bombs, rock 
ets, and torpedoes. Naturally, they are 
much lighter than surface and sub 
marine type weapons, but they do carry 
approximately the same amount of 
explosive. This is possible because space 
normally required for engine and 
steering controls, as in torpedoes, can 
be made smaller because of the carry- 
ing vehicle's mobility. Mines must also 
be considered as valuable airborne 
weapons, but these will be discussed 
later. 

Although a limited number of sub 
marines have been caught on the sur 
face in the past, it is doubtful that 
such would happen in the future due 
to the developments that have been 
accomplished in the latest submarine 


lesign field. 


Depth Bomb 

The first antisubmarine aircraft 
weapon I mentioned was the depth 
bomb. This is in fact an oversize depth 
charge such as is used on surface ships, 
except that it is streamlined for air 
usage. It is fired in the same manner as 
the standard depth charge. During 
World War II the depth bomb was 


used for a great many purposes and 
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proved extremely effective even against 
ground forces because of its shell which 
gives great blast and fragmentatio~ ef 
fect. No new developments are planned 
for this weapon because it has proved 
its usefulness and more effective wep 
ons are being developed and produced. 

There are two different types of 
torpedoes now available for service use. 
One is the straight-running torpedo of 
World War II, and the other is the 
target-seeking type. Under development 
are many variations of the target seek 
ing torpedo, and some of them are 
quite fantastic in their actions. They 
can be used by surface escort vessels, 
submarines, airplanes, blimps, or heli 
copters, 

Evasion tactics by the submarine only 

Sx tend to improve the 
effectiveness of the 
acoustic system of the 
torpedo while non 
evasion tactics by the 
submarine merely 
make the job easier. 

In general, the target-seeking torpedo 
will probably prove ‘to be the best anti 
submarine weapon for our aircraft. Its 
effectiveness, of course, will depend 
greatly on the ability of the aircraft to 
detect enemy submarines by means of 
its sonobuoys and magnetic airborne 
detection equipment. 

Sonobuoys are small acoustic receivers 
and radio transmitters packaged in a 
buoyant case that can be dropped by 
aircraft in the water near a suspected 
target and then convert acoustic energy 
into radio waves for transmission to the 
listening aircraft. 

These sonobuoys are dropped in a 
prearranged expanding pattern. Any 
signal received from them by the air 
craft is quickly evaluated by a skilled 
operator who in turn directs the plane 
to the submarine’s location. 

Lighter-than-air aircraft (LTA) and 
helicopters, in addition to being equip 
ped with sonobuoys, can also be 
equipped with what is known as a 
“dunking sonar.” This detection 
equipment is used while these types 
of craft hover and lower the device 
into the water to pick up underwater 
noises. 

It was recently disclosed that a new 


type submarine will soon join the U. S. 


Fleet. Officially this vessel is to be 
known as an SSK, an antisubmarine 
submarine, which we hope will pop 
ularly be known as the “killer sub 
marine.” The primary rdle of this 
vessel in antisubmarine operations will 
be as radar and sono picket vessel, to 
be used in a barrier patrol in certain 
restricted waters. 

This means that particular emphasis 
has been placed on its listening and 
long-range detection equipment. Of 
course, it will be equipped with sub 
marine versions ol the Various types ol 
hre control and torpedoes that | have 
previously discussed, Next to the atom 
sub, this is probably the closest develop 
ment to the complete and_ perfect 


submersible. 


Mines 

Mines are probably the most used and 
effective of all underwater weapons. 
They pack a terrific wallop, and 
detonation can assure serious, if not 
lethal, damage to any submarine or 
surtace ship that stumbles into their 
range. They are not particularly 
glamorous, but they really will do 
the job. 

In the past, mining has been directed 
mainly against surface craft, but with 
the development of the various types of 
hiring mechanisms that I have men 
tioned, it can be just as effective 


against submarines. 


“Hunter-Killer Group” 


The most potent threat against sub 
marines, one that carries the “Sunday 
punch,” is the “hunter-killer group.” 
This group was conceived and de 
veloped during World War II to ex 
tend the air-surface antisubmarine 
operations into the ocean areas remote 
from Allied bases. Its mission is to 
seek out and destroy enemy subs. It is 
a combination consisting of a carrier, 
its embarked aircraft which carry the 
special antisubmarine equipment and 
weapons previously mentioned, and 
trom four to six destroyers or destroyer 
escorts, 

Although the results of the hunter 
killer operations are very gratifying, 
the Navy is constantly endeavoring to 
improve the weapons and tactics used 


in antisubmar ine wartare. 


A tie eats 
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INCE its inception the A.O.A. has 
been very close to Ordnance, par- 
helds of 


ticularly in the technical 


weapons development and manutac- 


ture. There is a wide gap between 
what comes out of the laboratories in 
the form of a new item of ordnance 
and, on the other hand, what must be 
done in the fields of production en- 
gineering to provide a finished design 
which can be produced economically 


in quantity. 


Fine Contribution 

The 
American industry, working with us 
through the organization of the Tech- 
nical Committees of the American Ord- 


scientists and engineers of 


nance Association, are making an 
outstanding contribution in the mobili- 
zation of our scientific and industrial 
capacity. 

It is these committeemen who help 
make it possible to provide superior 
ordnance equipment in adequate quan- 
tities in the event our country must 


mobilize its resources for an all-out 


And this is no small part of 


war. 


Army Ordnance over-all objectives 
which include: 

1. Producing and procuring new, 
modern ordnance matériel for the ex 
panding Army, Navy, and Air Force: 

2. Reconstituting our world-wide 
reserve stocks in storage and in the 


hands of troops; 


Signal Corps 


REPORT ON 


3. Continuing and increasing our 
progressive research and development 
program, and 

4. Getting industry into production 
on a broad base so it will be in a posi 
tion to expand rapidly to meet our 
needs in a war mobilization. 

Because the dollar is a measure of 
comparison that we all understand 
quite clearly, | can easily impress you 
with the size and scope of our job by 
telling you that, of a total defense 
budget of approximately sixty billion 
dollars for the current fiscal year, we 
in Ordnance will be doing fifteen bil- 
lion dollars’ worth of the work. 

We already have made great strides 
under this program. Because of our in 
dustrial mobilization and our procure 
ment planning of the past, we find 
ourselves today on a broad base of 
procurement and production, but we 
must continue this effort. We are 
putting into practice now the plans we 
have been 


working out for many 


years. The theoretical principles of 


yesterday are realities of today. 


Principles Sound 

These principles, incidentally, have 
proved to be good and sound in every 
respect, and much credit must go to 
those farsighted individuals, both mili 
tary and industrial, who participated 
in their development since as long ago 


as the early ‘twenties. 
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From the procurement districts to Korea 


the Ordnance Corps is doing a splendid job 


of providing and maintaining 


the weapons our troops need 


for victory and national security 


We are doing business today with 
thousands of industrial plants all over 
the country through a system of decen 
tralization to our procurement districts, 
which is an efficient plan, economical, 
and of mutual benefit to the contractors 


and ourselves. 


The Best Method 

The method of procuring through 
fourteen Ordnance districts in twe 
world wars has shown that it is the 
best methed for carrying out the tre 
mendous_ responsibility assigned to 
Ordnance in this field which involves 
the expenditure of so many billions of 
the taxpayer's dollars. 

In attempting to get the most for 
the taxpayer's dollar, and to protect 
his interests, our procurement pro- 
cedures are carefully established and 
just as carefully controlled. 

In our Ordnance districts we depend 
heavily upon the counsel of business 
leaders. In my opinion there is no 
segment of the Government which 
seeks to have the public looking over 
its shoulder as do the Ordnance 


districts. 


Review Boards 

We use boards of review to guide 
us—they are active boards, not rubber 
stamp arrangements and their zealous 
interest is a very real inspiration to 


all of us. 
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The actual participation of business, 
industry, and the public in district at- 
fairs contributes to the accomplish 
ment of a better procurement job, with 
a minimum of direction from my 


headquarters in “far-away” Wash 
ington. 

Our Ordnance procurement district 
ofhces will expand, their responsibili 
ties will grow, personnel will be added, 
and expenditure of funds will mount. 
Our accomplishments will not be with 
out difficulties, but we shall never lose 
sight of our objective of obtaining 
quality ordnance material with the 
greatest economy to the taxpayer. 

Production of another kind, but 
nevertheless of quality ordnance, is 
being carried out with great economy 
in our Ordnance shops and depots in 
Japan. That production is an amazingly 


efficient rebuild job. 


Would Exceed Capacity 

The most emphatic way I can tell 
you of the accomplishment of those 
shops is to say we in the United States 
would not have automobiles, washing 
machines, TV sets, and other such 
items in the quantity and variety we 
enjoy today if it were not for the re 
build of World War II equipment 
now supporting the Korean fighting 
Our tactory capacity would be too 
much in demand for military pro 


duction. 


I saw much unserviceable—and 


when I say “unserviceable” | could 
well apply a few adjectives—ordnance 
equipment, mostly vehicles, gathered 
together trom many areas and then 
rebuilt to “like-new” condition to keep 
them rolling and shooting on the bat 


tlefields of Korea. 


Job Expanded 


Our rebuild operations in Japan 
were just getting under way when the 
Korean fight started. Then with the 
great energy of our Ordnance people, 
supported by thousands of Japanese, 
the rebuild job was expanded to a 
round-the-clock basis, and equipment 
has been flowing ever since. 

Many thousands of otherwise worth 
less trucks have been conditioned for 
Korea, resulting in the supply of vital 
equipment at a critical time, with com 
paratively little effect on our civilian 
economy and at an extremely low cost 


to the taxpayer. 


Work Impressive 


I'm sure that an inspection of these 
ordnance rebuild operations on trucks, 
trailers, tanks, and other combat ve 
hicles, as well as small arms and 
artillery, would impress the production 
managers of any of the large corpora 


tions in this country. 


The Real Test 

The true test of this ordnance equip 
ment is its fine performance on_ the 
held of battle. Ordnance officers and 
men in Korea are well organized to 
provide supply and maintenance to our 
combat troops, and combat leaders and 
troops have full confidence in their 
arms and equipment. 

The superiority of our firepower is 
said to be one of the principal reasons 
for extremely high enemy casualties, 
and you will agree with me, | am sure, 
when I say we are willing to trace 
with the enemy—hrepower tor his 


destruction! 


Your Job, Too 
The men of the combat ar 
us to provide them with this 
in the quantities they require 
job to live up to the ir expect mons 


requirements—and it is your job 


a 
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Weapons for the Navy 


The Bureau of Ordnance Solves New Production Problems 


HE Bureau of Ordnance of the 


Navy began in August 1842 when 
the bureau organization of the Navy 
Department was initiated. Its first 
Chief was a granite-jawed Commodore 
a big ammunition 


Crane, for whom 


depot in Indiana is named. 
Thirty-two Chiefs 

intervening 109 
Chiets, 


In the years the 


Bureau has had 32 some ol 


real fame. In the 


Admiral 


later commander of our Atlantic Fleet 


whom have won 


1890's there was Sampson, 


in the decisive victory of Santiago dur 


ing the Spanish War. In the late 1920's 


there was Admiral Leahy, who served 
throughout World War II as the Presi 
Although 


never 


senior military aide. 


Admiral 


Chief of the Bureau, he did serve in 


dent's 


the late Sherman was 


it in the mid-1930’s when it was very 
small, and he was then its only aviator, 

The Bureau ended the 1930's a com 
paratively small organization. The cen 
tral staff in Washington consisted ot 
about 200 people. The feld organiza 
tion was made up of four manutactur 
ing plants and about a dozen am 
only one 


munition depots of which 


was large and only that one was not 
immediately adjacent to salt water. We 
were strong in the quality of our en 
gineering, but our scientific organiza 


tion was almost nil. 


In Good Shape 


We came out of the war and the 


peacetime cutbacks with dozens ot 


manutacturing plants n operation or 


reserve, with nine new big ammunt 
tion depots, four of which are deep in 
the interior of the continent, and with 
two of the largest and finest scientific 


Nation. 


our held establishment com 


laboratories in the 
Today 
over 1,000,000 


prises 65 stations ot 
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acres, with a plant account of about 
$1,192,000,000, served by 1,500 miles of 
railroads and manned by approximately 
70,000 people. Our largest stauion, 
Inyokern, although by no means as big 
as White Sands, still exceeds the size 
ot Rhode Island. 

Of our officer personnel, only about 
hitty are on permanent ordnance duty. 
The remainder are primarily line of 

heers who have taken 
7 a stiff postgraduate 

2 o 

— 


course in ordnance 
and thereafter have 
alternated between line 
operational duty and 


shore duty under the Bureau. 

As to our civil personnel, it us our 
policy that high-grade engineering and 
scientific work can best be done by 
fulltime engineers and scientists. We 
consider the place of the naval officer 
to be primarily in the assurance of the 
suitability of the ultimate matériel for 
use in service, and in the field of ad- 
make a 


ministration, Therefore, we 


very conscious effort to attract to our 
key technical positions civilians of the 
highest caliber, and then to hold them. 

In the past year Congress entrusted 
to us about $1,800,000,000, and in this 
fiscal year the sum will be about 


Although 


a fraction of the trust imposed in the 


new 


this is only 


92,000,000,000, 


Chief of Army Ordnance, yet it is a 


huge amount of the money of us tax 





Admiral Schoeffel is Chief of 
the Bureau of Ordnance, United 
States Navy. 
This address was delivered at 
the Industrial Preparedness 
Luncheon during the Thirty- 
Third Annual Meeting of the 
American Ordnance Associa- 
tion, Cincinnati, Ohio, October 
4, 1951. 











payers. I say “us” advisedly, for all the 
people of the Bureau, in uniform or 


out, are taxpayers just like you. 


Breakdown of Funds 

What is Uncle Sam getting for this 
money? Considered one way, much of 
the biggest slice is ammunition, bullets, 
rockets, bombs, torpedoes, mines. Con 
sidered another way, sixty per cent of 
our money value is for aircraft weap 
ons, forty per cent for surface ships and 
submarines. Cut a third way, half ot 
it is tor new weapons developed since 
the war, half for repeats of the tried 
and-true. 

Our developmental funds are going 
into three 


preponderantly programs 


first, air defense, which includes the 


armament of interceptor planes, guided 
and antiaircraft 


missiles, guns; sec 


ondly, antisubmarine warfare, which 


includes weapons for aircraft, surface 
ships, and submarines; and thirdly, air 
offensive operations. 
Now, Production 


For five years we have majored on 
research and development at the ex 
pense of production. Now our job is 
primarily production and bringing our 
In the next 
flood of 


reach the fleet. Ord 


new devices into service. 


two or three years a new 


weapons should 
nancewise, our Navy is going to get a 
manicure, a hair-do, and have its face 
litted! 

In administering the $1,800,000,000 
that fiscal 1951, we 


had a The 


came in fits and starts, and most of our 


Was given us in 


very trying tume. money 


contracting, unlike that of Army Ord 
nance, is centralized in our Washington 
offices. Three quarters of a billion came 
on January 3rd. and we were required 
to obligate that in three months. A 


third of a billion came on the first of 
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June, and we were required to obligate 
that in a single month. I am _ vastly 
proud of the job done by our procure 
ment people, about 400 all told, tor 
they labored nights and weekends to 
place this money wisely in sound, busi 
nesslike contracts for the benefit of the 
Navy and the Nation. 


Planned Programs 
This was no helter-skelter job. The 


funds went into programs that had 


been worked out in advance, based on 
Chief of Naval 


Operations and the Joint Chiefs of 


directives from the 
Staff and coérdinated clear across the 
board with the programs of the rest 
of the Navy and the other services by 
the Munitions Board. 

The programs have all been based 
on the policies of spreading the base 
among several suppliers, of avoiding 
geographical concentration near stra 
tegic targets, and of setting up sufficient 
capacity to be able to meet the re 
quirements of full mobilization, while 
always protecting us taxpayers on 
quality, price, and delivery. 

I have outlined a 


just group ol 


beautiful ideals which we have met 
substantially, but not one hundred per 
cent. For all but a few items of impor 
tance we now have at least two sources 
ot supply, in some cases ten or fifteen. 
Our contracts contemplate meeting our 
immediate needs on a 40-hour work 
week so that, come mobilization, we 
can increase our output 2'4 times by 


going to extra shifts. 


Negotiated Contracts 

To place the business and set up the 
capacity we have had to use negotiated 
contracts and finance facilities in a big 
way. There is a widespread miscon- 
ception that a negotiated procurement 
is noncompetitive. Far from it. For in 
stance, for a certain type of highly 
technical projectile fuze, we felt we 
needed eight suppliers. We had specific 
and 


knowledge of the capabilities 


financial soundness of fourteen com- 
panies. Each was called separately and 
privately and asked for a proposition 


Then 


followed a period of “Joe, can’t you 


which was kept confidential. 


do better than that?” until finally the 
eight were selected. 
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In most cases, two or three were 


selected out of fifteen or twenty with 


had 


on. Negotiation does not mean to us 


whom negotiations been carried 
any absence of competition. 

In fiscal 1951 we financed facilities in 
private plants to the tune of about 
$80,000,000. In hiscal 1g52 it will be 
about the same. But we are not thereby 
giving favored concerns the means to 
strangle their competitors when the de 
fense program is eventually completed. 

Title to the facilities we furnish rests 
in the Government; unless leased from 
us, they may only be used for Govern 
ment work. When the job is done we 
may either remove them or sell them 
cost minus normal 


to the user at 


depreciation, 


Profits Limited 

The user gets no profit on the facili 
ties contract. He must make his money 
on the supply contract’ where prohts 
are limited by redetermination, re 


negotiation, and the seven per cent 


limitation on a cost:plus-fixed fee. 
In one aspect of our work, we feel 


Strive tor improve 


we must greater 


ment, and that is the small-business 


aspect. At present the definition of a 
small business is one employing less 
than 500 people. It’s a poor definition, 
but it’s all we have today. 

Using it, I find that only eighteen 
per cent of our dollars went to prime 
contracts with small business in 1951. 


In the negotiated contracts, which 


made up cent of our 


ninety-six per 
money, the proportion 
was even a little less. 
In advertised-bid con 
tracts, two-thirds of 


our dollars went in 


prime contracts to the == <=" 
little fellow. 
The 


appears on the surface, 


grim as it 
field 


picture ts not as 
since our 
stations, which do about ten per cent 
of our business, deal primarily with 
small concerns, and our big primes 
placed about fifteen per cent of our 
dollars with small first-echelon subcon 
Over-all, | 


seventy cents with the big boys for 


tractors. hgure we spent 


every thirty cents with the little 


businessman. 
Why 


did we not do better in the 


face of the oft-stated policy of the Gov 
ernment to give small business a fair 
share? First, I really don’t know how 
big a share is fair. Secondly, there is 
our material; 


the nature of much of 


for a small company cannot build a 
Mark 35 torpedo ora Mark 50 hire 
control system of adequate quality in 
a usable period of time. Thirdly, there 
is the pressure on our business force 
otf doing five years’ work in one, which 
business to come to 


made us require 


our centralized procurement staff in 


Washington. 


Proportion Incregsed 

What are we doing about it this 
year? We have determined to raise our 
contracts with 


proportion of prime 


small business. We are increasing our 
proportion of advertised bidding, even 
though I shudder at the administration 
involved in sending out as many as 800 
proposals and considering 100 bids on 
a single procurement. This Aas 
happened. 

We are cutting our proposals into 
small lots. We are beating the bushes 


with a motorcade of items for small 
business and by making each of our 
ordnance stations an information center 
on both prime and subcontract oppor 
tunities. Also, since certain major ord 
nance equipment calls for the special 
ized technical know-how available only 
in the larger industrial concerns, we 
are encouraging subcontracting by these 


companies, 


Specialists Appointed 
We recently asked seventy-five of our 
largest contractors to 


prime appoint 


small-business specialists to act as 
points of contacts tor small companies 
looking for subcontracting work. The 
response has been most gratifying, with 
most of the companies having already 


appointed these specialists. 


Battle Is the Pay-Off 
This is a thumbnail report of what 
the Bureau of Ordnance of the Navy 


is and what it does with our taxes. 


Our job is weapons—good weapons. 


Remember that in war, battle is the 


pay-off and in battle plenty of good 


men with plenty of good weapons are 


what it takes to assure victory. 











Boeing B-47A Stratojet in 


Air Power and Research 


Continuous Development Is Vital to Air Superiority 


“ 
by 
Maj. Gen. Fred. R. Dent, Jr. 


8 


We court disaster unless 
every facility for our 
technical superiority is 
effectively utilized now 


* 


HE United States readily 


Air Force 


concurs in the equation so aptly 


phrased by your own organization 


‘Superior aircraft plus superior ord 
nance equal superior air power. The 


factors of that equation, translated into 


5°0 


terms of national security, call for a 


research and development program 


second to none; vigorous aircraft man- 
ufacturing and allied industries; and 


effective, wisely codrdinated and exe 


cuted mobilization plans and _ policies. 


Research Basic 


It is universally recognized that a 


continuous research and development 
program is basic to any plan for achiey 


ing and maintaining technical super 


iority in the air. Unfortunately, it has 


almost become a matter of national 


pride tor Americans to believe that 


such technical superiority is their birth 
right. 


\ctually, we have no monopoly on 


technical brains. We do, however, have 


in this country the basic means tor 


attaining this superiority through our 
research institutes, our laboratories, our 
and out 


industries, our universities, 


standing associations such as yours. 
Today, the emphasis which must be 
placed on achieving and maintaining 
technical superiority is even more pro 
nounced than during the last war. Each 
of us must utilize even more effectively 


all the 


that 


means at our disposal to earn 


superiority, or we court national 


disaster. 
Urgency Recognized 
The 


recognized by the Air 


urgency of this problem was 
Force in_ the 
establishment of its Air Rese irch and 
Development Command as a separate 


April 


This reorg 


command in 1031 


inization consolidated 
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nationwide Air Force research and de- 
velopment activities under one central 
agency. With it, we new have a frame- 
which all talent and 


work within 


thinking available—including man 
power, money, facilities, and time—can 
be more readily integrated into research 


and development objectives. 


Equipment Limited 

Not too many years ago, when one 
spoke of the aircraft industry he 
referred to those companies engaged in 
the production of the aircraft structure, 
propellers. A limited 


engines, and 


amount of equipment was installed, 
but, in general, it amounted to nothing 
more than modified ground equipment 
not primarily designed for aircraft use. 
Even in those rare cases in which the 
equipment was designed for aircraft 
utilization, the items were relatively 
simple and packaged in convenient 
boxes so that it was only necessary for 
the manufacturer to scatter them 
throughout the aircraft. 
Conditions have changed tremen- 
dously. Our technical problems have 
pyramided. The airplane has become 
complicated 


an almost unbelievably 


system of electronic equipment. In 
many cases this equipment must be 
tailored specifically for individual air- 


planes and, in effect, become an integral 


part of it. In fact, we have reached the 


point where the development time re- 
quired for this equipment often exceeds 
that needed for the development of the 


basic airplane. 


Aircraft Armament 

The field of aircraft armament is a 
clear-cut example. Virtually its entire 
history, with the exception of a few 
World War I vintage hand-held guns, 
ring-and-bead sights, and manual bomb 
releases, has been compressed into the 
past ten years. It is a varied, complex, 
and rapidly growing science which cuts 
across almost every technical field. 

The armament expert now must 
have a knowledge of mechanics, elec- 
tricity, electronics, optics, aérodynamics; 
ballistics, hydraulics, mathematics, and 
many other technical specialties. He 
also must understand the problems as- 
with Air tactics and 


sociated Force 


strategy. 
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hairs used tor 


The 


bombing runs in our early airplanes 


simple cross 
have given way to the modern bombing 


system which weighs approximately 
1,700 pounds and contains up to some 
300 vacuum tubes. 

For example, in our latest jet bomber, 
the B-47, there are slightly more than 
miles of wires 


forty connecting the 


various electrical and electronic devices. 
This aircraft contains some 41,000 dif 
kinds of including 


ferent parts, not 


rivets and engine components, and 
well over 3.5 million engineering hours 

were included in the 
construction of the 


World 


rivets tor 


early models. 
War il 
fastening the wing 
_ skin have no place in 
The 

through 


construction of the B-47. new 


method for fastening is 
15,000 accurately machined holes, with 
countersunk high-shear rivets whose 
drive-expanded threaded shanks are 
held in place by ferrules. 


Then, 


aircraft space. The advent of very thin 


too, there is the matter of 
wings has left little room to carry gaso 
line for our very thirsty jet engines. 
That in itself leads to a very compre- 
hensive development program involv 
ing all components which compose an 
electronic circuit. 

Yet, in our efforts to develop im 
proved aircraft and equipment, we 
constantly must guard against permit- 
ting them to become so complicated 
that reliability is sacrificed. Our air 
craft and equipment must not become 
so involved that we cannot readily train 
operators to use them or mechanics 
to maintain them. 

Of paramount 


importance im our 


effort to reconcile research and de- 


velopment with ready industrial pro 
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ducibility is the element of time. | 
need not emphasize that there will be 
little or no time for this country to 
prepare itself after war has actually 


started. 


Speed Essential 

Our ability to achieve victory will 
depend on our ability to obtain trom 
industry the most advanced weapons 
in the shortest possible time. Further, 
we look to industry to exercise caution 
in its developments for the services to 
insure that the articles are capable of 
production in large numbers in the 
event of war. 

For our part, we are making every 
effort to integrate design engineering 
and production engineering into our 
program so that aircraft and related 
equipment will not require redesign tor 
mass production. 

By the same token, we are consider 
ing the availability of critical materials 
required for airframes, aircraft engines, 
and the many other items which must 


be mass produced. 


Problem Difficult 

Our national problem is a difficult 
one. If it were possible to know the 
exact date on which our matériel will 
be needed, the building of a superior 
striking force would be a much less 
complex task. Unfortunately, this ad 
vantage rests with him who plans the 
offensive. We, therefore, must plan and 
prepare ourselves with a superior defen 
sive and counterattacking force for use 
at any time. 

We recognize, however, that aircraft 
problems cannot be disassociated from 
those of the over-all industrial-prepared 
ness program. Aircraft and equipment 
production plans, of course, must be 
integrated with plans for tanks, trucks, 
ships, and other war matériel. 

I know I speak for the Air Force as 
well as for myself in expressing appre 
ciation for the conzribution of the 
A.O.A. in advising and guiding the de- 
velopment of our industrial-prepared 
ness policies and objectives. 

Your understanding of our problems 
and your untiring effort have done 
much to get us off to a good start in 
this crisis. Let us continue to pull 
together. 





The 22-ton Ordnance cargo tractor, above, is one of the Army's latest vehicles and can also be used as a prime mover, personnel 
carrier, bulidozer, or wrecker. It is armed with a caliber .50 machine gun (Army photo). The Navy's twin-jet F7U Cutlass 
fighter is shown below being catapulted from the deck of the U.S.S. Mipway during flight-evalution tests (Navy photo). 





ORDNANCE 





New Strength for Britain’s Air and Sea Power 


The twin-jet De Havilland day and night fighter, above, is one of an impressive array of British jet aircraft. Combining 
very high performance with modern electronic and combat aids, it is built on the twin-boom principle with sharply swept-back 
wings. Below is H.M.S. Eacie, Britain's new 41,000-ton aircraft carrier which can mother 100 aircraft, including a jet squadron 
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Blueprint for Preparedness 


Dual-Purpose Plants Will Insure Industrial Readiness 


. 


by 
C. E. Wilson 


* 


“We cannot afford either 
the time or money inci- 
dental to the acquisition 
of facilities for the pro- 
duction of military mate- 
rial each time a war or 
threat of war disturbs us.” 


s 


N_ his recently 


Herbert 


published memoirs 


Hoover said: “I came out 


of all my experiences in Europe [after 
World War I| with one absolute con 
with its skill in or 


viction. America 


ganization and the valor of its sons 


could win great wars, but it could not 
make lasting peace.” 

Unfortunately, his reasoned conclu 
sions of more than thirty years ago 
seem to have been right, since he has 
lived to see not only a second victory 
in a world war, but also a second failure 
to achieve a stable peace. Only five 
short years after shooting stopped in 
the Second World War 
again fighting and dying far away from 


Korea a 


Americans are 
home. Some call the war in 


“police action.” 


Something New 

It is something new in war, since the 
United Nations, while trying to stop 
aggression, are making every effort to 
restrict and confine the fighting. They 
are not using all their resources to van 
quish their known enemies. 

The free world still hopes that this 
action will not deteriorate into a third 
disastrous world war, but any thinking 
American must realize the possibility 
of such a disaster and the necessity of 


being prepared. 


594 


The form of government we have in 
the United States has been a great suc 
cess, probably the most brilliant success 
in history. For many years our nation 
was small, remote, and poor, and what 
we did had little effect on the rest of 
the world. But in the last fifty years our 
Nation has achieved a position of great 
power in the world 


and with it a_ post 


tion ol great respon- 
sibility. 

Our type of gov 
- 

ernment promotes the 
initiative of the millions, not the 
dictatorship of the few. It has produced 
an ideal environment for the rapid de 
velopment of natural resources and the 
exploitation of marvelous new scientific 


discoveries and inventions. 


Horsepower, Not Slaves 

Americans, through the use of me 
chanical horsepower and machines, 
have substituted slaves of iron and steel 
for human backs, and through better 
organization and cooperation in the use 
of machines have accomplished much 
more with the same amount of human 
effort than have the people of any 
other country. 

We have never been a military na 
tion, but due to our great industrial de 
velopment and the initiative and spirit 
of our people we can have great mili 
tary power when we are forced to or 
ganize and use it. We have proved this 
in two world wars. 

However, during most of the 175 
years of our country’s existence we have 
spent a relatively small amount of the 


Nation’s wealth for arms or standing 





Mr. Wilson, president of Gen- 
eral Motors Corporation, deliv- 
ered this address as the princi- 
pal speaker at the Thirty-Third 
Annual Dinner Meeting of the 
American Ordnance Association 
held at the Netherland-Plaza 
Hotel, Cincinnati, Ohio, Octo- 
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armies. This contributed importantly 
to the rapid development of the coun 
try, since the Nation did not continually 
such a nonproductive 


have to carry 


load. 


A Smaller World 

During the last fifty years, science 
and invention in the fields of transpor 
tation and communication have made 
the world relatively very much smaller. 
During the same period the increasing 


Nation 


have made our world responsibilities 


wealth and resources of our 
relatively greater. 


Americans want peace, not war. 
They want peace with a stable economy 
and an ever-improving standard of liv 
ing for all the people. The country was 
founded to promote the life, liberty, 
and pursuit of happiness of its citizens, 
military or 


not for the imperialistic 


aggrandizement of the Nation nor the 
development of superior power to be 
used aggressively to the detriment of 
others. 

The problem that now confronts us 
is how best to promote world peace, 
maintain and preserve a strong and 
virile economy, and at the same time 
keep the Nation in a position to fight a 
the event war is 


war successfully in 


forced upon us. 


Preserve Initiative 

In solving this problem we must pre 
serve the flexibility and initiative of our 
American free competitive society and 
must adhere to the principles that have 
made our country great. Only in this 
way will we be able to carry the de- 
fense burden in the immediate future 
national 


without undermining our 


economy. And if we are fortunate 
enough not to have another all-out war, 
we can soon again make rapid progress 
in improving the standard of living of 
all our people 

\ defense program on a grand scale 

and it must be on a relatively grand 
scale if it is to be effective—is a great 
even by our 


load to be shouldered 
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prosperous and industrious Nation. 
The years that such a program may be 


necessary are unknown. 


Utilize Our Resources 


There is an added reason, therefore, 
why 


the Nation as efficiently as possible. We 


we must utilize the resources of 


must have the maximum flexibility in 
our economy and industry so that we 
can devote a changing proportion of 
the Nation's effort to peace, preparation 
for war, or even all-out war, as condi 
tions may dictate. 

This requires a new kind of co6pera 
tion between industry and government, 
especially on the part of those estab 
lished manufacturers who must assume 
the responsibility for prime contracts 
for the larger or highly technical mili 
tary items that are now necessary to 
victory in war. 

The current experience of General 
Motors Corporation in reéstablishing 
production of military equipment indi 
cates that the country has not had an 
adequate or practical industrial-mobili 
zation plan since the end of active war 
in 1945. The 


again being met with emergency meas 


current emergency 1s 
ures which are exorbitant in cost, dis 
ruptive to the civilian economy, and 
may not be adequate in time. 

As long ago as the spring of 1945 
and before the shooting had stopped in 
World War II, General Motors made 
the following Statement 1n its report to 
shareholders for the year 1944: 

“It has been well said time and again 
that we must win not only the war but 
the peace. The winning of the peace 
might be defined as the development of 
ways and means to insure over the years 
to come our economic, political, and 
personal freedoms. The elimination of 
armed conflict is fundamental in such a 


concept. 


Learn from Experience 

“How successfully that objective can 
be accomplished we do not know, but 
we must strive with all our power to 
that end. If we are to tace the realities, 
and not take another chance on being 
caught ‘too late with too little,” we must 
learn from present experience and re 
verse our prewar concept as to the im 


portance of military preparedness. 
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ship served the Nation well. 


distinguished— 


Association.” 


@ During the Thirty-Third Annual 
Ordnance Association the Charles L. Harrison Medal for Distinguished 
Ordnance Service was awarded to Mr. Wilson by the Cincinnati Post of 
the Association. The medal was presented by Harvey C. Knowles, a vice- 
president of the A.O.A., and a director of the Cincinnati Post, and the 
citation below was read by Frederick V. Geier, also a Post director: 


“Industrial leadership is a priceless American heritage. Such leadership 
when applied to the national defense of our country is beyond appraisal. 
Under Mr. Wilson's direction, General Motors Corporation, during World 
War Il, produced armament on a scale of volume and diversity never 
before known in the history of our country. Not only in the great volume 
of production, but in many other phases, such as the training of our man- 
power in the operation and maintenance ef military equipment, his leader- 


“To you, Charles Erwin Wilson, for your knowledge of design and your 
contribution to production methods of ordnance and matériel for the armed 
forces; for your determination and resourcefulness in overcoming diffi- 
culties in war production; for your leadership in undertaking a great share 
of the defense production load of the Nation; for your unfailing faith and 
striving to strengthen the national effort; for service which is indeed 


We have the honor to present the Charles L 
Distinguished Service Award of the Cincinnati Post, American Ordnance 


Dinner Meeting of the American 


Harrison Medal, the 











“After the war, if we are to win the 
peace, we must continue to move tor 


ward by maintaining for preparedness 


equally close liaison between the armed 


This 


unceasing application of the day-to-day 


services and industry. calls for 
developments of science and industry to 
the improvement of war material and 
methods of manufacture, so that Amer 
ican industry shall ever be ready to set 
in motion quickly, if needed, its vast 
powers of mass production for war 
with minimum changes in plant and 
machinery. . 

“The cost of the war, in human life 
and also in material values, might have 
been importantly reduced and the war 
we had been 


shortened it better pre 


pared.” 


Not War-Minded 


Americans are not war-minded. In 


the past we have not even felt the 
necessity for maintaining industrial and 
military preparedness. 
Theretore, some 
twelve years ago when 
we realized the pos 
sibility of becoming 
involved in a rapidly 
spreading war we were 
forced feverishly to construct new 
facilities for defense production and 
plan the conversion of our peacetime 
facilities to what would be required 
in all-out war. 
Now, only six years after the shoot 


ing stopped in World War II, we again 


face the necessity of preparing our 
country to defend itself, but we find the 
special facilities constructed at great ex 
pense in the World War II period 
largely liquidated or converted to peace 
time production. The country cannot 
afford to repeat this mistake. We must 
proht by our experience in World War 


HT and what has happened since. 


Plants Turned Back 

Following World War II the facili 
ties built for the account of the Govern 
ment under the supervision of various 
manutacturers and operated by them on 
war work were promptly turned back 
to the Government when the shooting 
stopped. Hundreds of thousands of em 
ployees who worked in these plants 
laid off. 


plan for the use of the plants, the 


were There was no definite 
reémployment of the workers, or rec 
ognition that such plants might again 
have to be used for production of 
military material. 

The great majority did not share Mr. 
Hoover's conviction that “America 
could not make lasting peace.” In line 


with national policy, manutacturers 
converted their plants and facilities to 
peacetime production as quickly as pos 
sible. War production orders were can 
celed, and practically all military pro 
duction stopped. Our peace-loving Na 
tion turned from war and planning for 
war to peacetime pursuits Americans 
acted as though world peace had been 


assured 
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production of jet engines and automobile body stampings. Solid areas would be 
broken lines indicate parts usable for defense production only; 


diagonally lined 


parts of the plant could be used in the production of both the automobile body stampings and jet engines for aircraft. 


Now world events have forced us to 


realize that for an indefinite number 


of years preparedness must be a con 
tinuing policy for Americans. 

It is this matter of preparedness 
“with minimum changes in plant and 
machinery” that I want to emphasize 


particularly, 


Integrate Capacity 

If we must have an adequate and 
flexible mobilization plan for an in 
definite period we must develop ways 
and means for integrating capacity tor 
the production of military material 
with the production facilities required 
for the manufacture of consumer and 
producer goods normal to a peacetime 
economy. 

We cannot afford either the time or 
money incidental to the acquisition of 
facilities for the production of military 
material each time a war or threat of 
war disturbs us. 

I am proposing that manufacturers 
who are expected to assume responsi 
bility for the production of the larger 
and highly technical military items be 
prepared to operate dual-purpose plants 


which can be used in three wavs: For 


5°6 


combined production, for total war pro 
duction, or for total civilian production. 

New plants now being constructed as 
part of the defense and essential civilian 
program should be constructed with 
this objective, and existing facilities, as 
they are partly changed to defense pro 
duction, should be organized so that 
they are flexible for these same three 
purposes. 

Definite agreements and understand 
ings should be worked out by the Gev 
ernment, through its defense agencies, 
with these manufacturers for preser\ 
ing the possibility of this type of dual 
operation for at least ten years and for 
renewing such agreements for several 
generations if necessary. It would ap 
pear to be time for this country to: 

1. Decide that we need a permanent 
national-detense program; 

2. Recognize that manufacturing in- 
dustry is one of the major elements of 
such a program and must be kept pre 
pared at all times to produce military 
equipment to the latest specifications 
and designs and, on short notice, in 
adequate quantities to meet full war 
requirements; and 


3. Provide legislation such as may be 


required to permit long-time contracts 
between the defense departments and 
industrial concerns for the custody and 
maintenance of such special or excess 


manufacturing facilities as may be re 
quired for war production and which 
also will permit to the extent possible 
utilization of dual-purpose plants and 
facilities at all times in the interests of 
maximum production and stable em- 
ployment. 

These points are not entirely new, 
and serious efforts have been made to 
accomplish in part some of these same 
objectives, particularly in the last few 
vears. We now have a unified national 
defense establishment, a National Se- 


curity Resources Board, a Munitions 


Board, and many 


other boards. Many 
patriotic citizens have accepted appoint- 
ments in our defense establishment. 
Much progress has been made, but 
the most fundamental and probably the 
most important element of a sound na- 
tional-defense program has not yet been 


provided for. 


Labor 
The most important element in an 


adequate industrial defense plan must 
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This is the floor plan of a similar plant that could be used for the assembly of automobiles or airplanes. Solid areas show 


parts usable for automotive manufacture only; 


broken lines indicate the parts usable for aircraft production only; diagonally 


lined areas indicate parts that could be used in the assembly of both automobiles and of aircraft for the defense forces 


provide for the immediate employment 
of industrial labor with experienced su 
pervision and management in its nor 
mal location and in a type of military 
production most closely associated with 
peacetime production. This can only be 
done through the medium of dual 
purpose plants. 

Since a good defense plan should also 
provide for maintaining commercial 
production at the maximum level pos 
sible at all times, we must be able to 
produce our normal defense require 
ments with a minimum of dislocation 
of commercial production, and we must 
be able to expand defense production to 
a considerable degree without totally 


eliminating commercial production. 


Consumer Production 

Even in the case of total war all con 
sumer production cannot be stopped 
completely nor any of it for an indefi 
nite period of time. 

The difference in time required to 
meet an emergency with dual-purpose 
plants might well be more important 
than the final possible saving in cost. 

It is essential that we also recognize 


that the time it takes to go to war is 
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no longer the time it takes to train a 
soldier but rather the time it takes to 
produce his equipment and arms. Fur 
thermore, we all know that stock-piling 
of equipment and arms is a doubtful 
defense measure because of the never 
ceasing technical development of mili 


tary equipment. 


Effect on Facilities 

Such technical developments would 
gradually affect production facilities but 
probably to no greater degree than com 
mercial production facilities are being 
affected by technological progress, and 
it is important that improved manu 
facturing techniques be applied to pro 
duction for peace or war. If America 
has to fight, we want the newest and 
most effective weapons tor our hghting 
men. 

There are some drawings here (see 
pp. 596 and 597) showing how a plant 
can be used for the production of jet 
engines and of automobile body stamp 
ings and what portions of the plant 
would have to be special for each pur 
pose, also a drawing showing now a 
plant could be used to assemble air 


planes and automobiles and the por 


tions of the plant that would have to 


be special lor each purpose. 


Usable Areas 

The drawings also clearly indicate 
the large percentage of the plant area 
that could be used for either or both 
purposes. Ofhces, cafeterias, locker 
rooms, hospitals, power plants, tool 
rooms, maintenance departme nts rail 
road sidings, and parking lots can 
easily be identified as useful and neces 
sary for both purposes. Certain parts of 
1 dual-purpose plant, such as the space 
and equipment for testing jet engines 
can only be used when jet engines are 
being produced. Likewise, the space, 
foundations, and heavy presses used for 
making large stampings could be used 
only for automobile production. 

But a large proportion of the manu 
facturing space could readily be made 
available for either purpose, and the 
necessary light equipment and assembly 
fixtures for either or both types of pro 
duction could be quickly moved in and 
out of such areas. 

Likewise, management emplovees, 
skilled employees, and production 


workers would be immediately avail 
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able and could readily be transferred 
from one type of work to the other. 

If such a dual-purpose plant were 
being used for all-out war production, 
the equipment special for the peacetime 
products could be stored in the area 
that had been laid out especially for 
the kind of machines and processing 
equipment that could not practically or 
possibly be converted to war produc- 


tion. 


Storage Facilitated 

Likewise, if the plant were used en- 
tirely for civilian production, the spe- 
cial equipment for jet engines or air- 
craft production could be stored in the 
hangars or in parts of the plants that 
were special for war production. Such 
plants could also be used for simul- 
taneous production of both military and 
civilian items. 

The job opportunities of the em- 
ployees working in such plants would 
be reasonably protected. There would 
be no plants standing idle without com- 
petent custodians at times when they 
were not being used for war produc 
tion. The ability to convert quickly to 
war production would be preserved. Of 
great importance, also, the properties 
could be quickly and flexibly converted 
back and forth trom one purpose to the 
other without great expense. 

During periods of limited defense 
production and as a part of the ar- 
rangement, the manufacturer who had 
such a dual-purpose plant would have 
the obligation of maintaining pilot 
lines if requested and of keeping up to 
date on engineering and processing of 
the military products he was scheduled 
to produce if a large military program 


again became necessary. 


Dislocation of Workers 


If instead of such dual-purpose 


plants, separate plants are planned 
those producing war materials exclu 
and those 


sively producing civilian 


products exclusively—there is bound to 
be dislocation of hundreds of thousands 
of workers as shifts are made from one 
type of production to the other 
Dual-purpose plants, while giving the 


Nation the 


from the 


would result 


quickly 


from peace to war production, will at 


security that 


ibility. to convert 
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the same time put the emphasis on 
peace, not war. They will avoid the ex- 
pense and waste of building and main 
taining large plants planned only for 
war production. 

They will avoid creating and main 
taining organizations and_ businesses 
whose interests and profits would de- 
pend only on war production and of 
creating jobs for hundreds of thousands 
of employees whose job security would 
depend on war or the preparation for 

war. Such a plan tor 
dual-purpose plants is 


consistent with our 


American objective of 

promoting world peace 

through strength and 
preparedness. 

These dual-purpose plants should be 
operated and be a part of established 
industry. Our established industry con- 
stitutes a remarkably efficient system 
for producing goods, and our high 
standard of living attests to its effective- 
ness. This system is essentially an inter- 
dependent network of manufacturing 
large, medium, 


concerns of all sizes 


and small. As a matter of fact, if it 
were not for our marvelous American 
industrial system, including the larger 
companies with their hundreds of thou 
sands of employees and their mass-pro 
duction accomplishments, we would not 
be confronted with this defense prob 
Stalin or other dictator 


lem. some 


already would be here. 


System Works Well 

World War II demonstrated that this 
system operates equally well when war 
material is being produced. In defense 
production the firms producing a fin 
ished product are prime contractors 
while those furnishing materials and 
parts are suppliers and subcontractors. 

Prime contractors have the engineer 
ing and other experience necessary to 
plan the production and procurement 
of all the parts and materials required 
for the complete job. They also under 
stand mass production, inspection, and 
quality control, and have the experience 
to use them effectively. 

In particular, they have had experi 
ence in dealing with subcontractors and 
suppliers, and thus the individual pro 
facilities and 


duction experience of 


these firms can best be used. 


The 


those who are usually referred to as 


many 

smaller manufacturers, and 
subcontractors, normally will not have 
to go to the same length as the large 
primary contractors in providing for 
special facilities and dual-plant opera- 
tion. Their eficiency as subcontractors 


depends on their continuing to use the 


equipment and know-how that they 


have used so effectively in their peace- 


time businesses. As a matter of fact, 
most of them are operating dual-pur- 


pose plants now. 


Companies Open-Minded 


Recognition on the part of industry 
that 


heavy or highly technical war materials 


companies capable of making 
will have to assume responsibility for 
doing their part in the defense or war 
effort should mean that such companies 
were open-minded to this dual-purpose 
plant idea. 

A recognition on the part of the Gov- 
ernment that dependence must be 
placed on such companies and their 
employees for efficient military produc- 
tion, especially in the event of an all- 
out war, should leave the Government 
open-minded in an effort to work out 
such a plan. I am sure that, if the peo 
ple generally understand the dual-pur- 
pose plant idea, they will approve it. 

I believe the suggestions I am mak- 
ing could be the nucleus of an indus 
try preparedness plan that will be prac- 
tical, workable, and sound for all con- 
cerned. I believe it will go a long way 
in providing for continuing prepared 
ness at a cost which, with good manage 
ment, the Nation can sustain. The suc- 
cess of the plan will, of course, depend 


on the full cooperation of every one. 


A.O.A. Can Help 


Obviously, we are faced with the 


necessity olf developing some sound 
plan for maintaining industrial pre 
paredness. Since promotion ot indus- 
trial preparedness was one of the im- 
portant purposes for W hich the \meri- 
can Ordnance Association was founded, 
it would seem to me that the Associa 
tion could properly take up this dual 
purpose plant idea and, by helping to 
establish it soundly and promptly, make 


a real contribution to our country. 
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Today’s problem 





Human Resources and Defense 


Meeting the Increased Demand for Trained Engineers 


} 


by 
R. E. Gillmor 


. 


“Among skilled people, 
the graduate engineer will 
probably become the most 
limited as well as the 
most essential to military 
strength and to the in- 
dustrial and economic 
strength which provides 
the foundation for mili- 
tary strength.” 


. 


ccording to published informa 

tion, the Russians have a marked 
preponderance over the free world in 
numbers of 


tanks, 


submarines, small arms, artillery, guided 


numbers of troops and 


primary weapons—airplanes, 


missiles, and means for launching such 


missiles from land, sea, and air. They 
also probably have a high momentum 
in the production of these weapons and 


likely to 


preponderance for some time to come. 


are therefore maintain their 


World Leader 

Through a long series of events, the 
United States has become the leader in 
the struggle for individual freedom 
and dignity which has been the goal 
of mankind for many millenniums. As 
the leader we must compensate in 
quality of personnel and material tor 
our inferiority in numbers. This will 
require, among other things, the most 
effective possible utilization of the 
limited number of people in our popu 
lation with high orders of talent and 


skill. 
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skilled 


will 


Among these 


people, the 


graduate engineer probably be 


come the most limited as well as the 
most essential to military strength and 
to the industrial and economic strength 
which provides the foundation tor mili 
tary strength. 

The 


engineers 


shortage ol 


critically serious 


that now exists has been 


made quite evident by surveys of the 


U. S. Department of Labor, the engi 


neering societies, the engineering col 


leges, and the industrial associations 


Because of unusually low engineering 


college entries in 1948, 1949, and 1950, 
the shortage will become steadily worse 


tor the next three years. 


Ratio Increasing 


The statistics of the Department of 


Labor show that the ratio of engineers 


to other workers has been increasing 


steadily since 1890. The increased com 


plexity of industry and the impact 


ot new knowledge in areas such as 


atomic energy, electronics, automat 


propulsion, anti 


helds 


computation, yet 


biotics, and many other have 
now resulted in a rapid upturn in the 
demand for 


engineers quite inde pen 


dently of mobilization. 


Additional Demand 

The impact of partial mobilization 
has superimposed in additional de 
mand for engineers to apply the rapid 
growth of new knowledge to new cde 
velopments in aircratt, ships, vehicles, 
weapons, instrumentation, equipment 
and production facilities that are vital 
There 


to national defense is every evi 





Mr. Gillmor is vice-president of 
the Sperry 
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dence that this demand will increase. 


The 


conflict might very probably hinge upon 


outcome of the growing world 


the relative effectiveness with which 


the two sides make use of their scien 


tific and engineering talents 


More Training Needed 
It might be argued that the output 


of engineers could be increased by 
shortening the length of college courses 


With the 


engineering, it 1s 


increasing complexity of 


likely 


lengthening of the courses will become 
& & 


more that 


necessary. Because of this increasing 


complexity of new developments, the 


education and training of engineers 


must eventually parallel that required 


for doctors of medicine and surgery 


first, a 4-year course culminating in a 


bachelor’s degree; secondly, an intern 


ship of two or three years; and, even 
tually, a formal or intormal postgrad 


uate course in a particular held such 


as electronics, computing mechanisms, 


aircraft engine design, or some other 


specialty chosen by the individual 
| 
long 


Because the desirability of 


training tor engineers has not been 


fully recognized and because the short 
age of engineers has only recently be 
, 

Reserve 


come generally known, the 


Officers’ Training Corps enrolled many 


Thus, 


became aux 


engineering students. many 0 


the engineering colleges 


iliary military academies for the train 


ing of ofhcers 


Many Graduates Called 


The rapid build-up ot the military 


forces and the consequent need tor 


now resulted in calling 


R.O.TA 


ofhcers has 


many of these vraduates. It 


the same thing had happened in the 


case of doctors of medicine, there would 


be an immediate recognitior the 


undesirability of using doct villi 


doctors 


tary service except as 





There is enough evidence already at 
hand to show that the attitude toward 
the doctor is not paralleled by the 
attitude toward the engineer, notwith 
standing the fact that the lives of our 
will be as much 


people dependent 


upon the engineer as upon the doctor. 


Authority Will Be Given 


this fundamental truth 


When it is, the 


technical and matériel branches of the 


Eventually 
must be recognized. 


military services will be given an 
authority over the disposition of re 
serve and draftee engineers commen 
surate with the responsibility which 
these branches have for the develop 
ment, production, and performance of 
weapons, equipment, and supplies. 

In both Government and industry it 
will * be 


necessary to develop better 


methods for determining the special 
aptitudes of the individual engineer 
and in some cases to augment those 
aptitudes by postgraduate work or by 
special short courses such as those of 
the engineering, scientific, and manage 
ment war training programs of the 


World War. 


mined the special aptitudes, it will be 


Second Having deter- 
the responsibility of governmental and 
nongovernmental administration to 


make the best possible use of the 
aptitudes. 

It will also become necessary to in 
crease greatly the number of men and 
women who complement and supple 
ment the engineer, thus increasing his 
This 


draftsmen, 


effectiveness. includes the de 


signers, technicians, tool 


designers, toolmakers, test men, in 


spectors, and trouble shooters. 


Should Not Waste Time 


The engineer should be free to use 


his education and aptitudes to the best 


possible advantage and should not 


dissipate his time by doing anything 
that can be done by others. Several 
years will be required to remedy the 
shortage of experienced engineers. 
Competent supporting personnel can 
be developed in much less time. 

The importance of maximum utili 
human and 


Zation of our resources, 


especially our engineers. makes it highly 
I g 


desirable that more study and effort 


be devoted to the improvement of the 
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organization and administration of all 


our establishments whether they be 
public or private. 

The rapid progress in science and 
technology has brought with it a rapid 
increase 1n specialization It is a natural 
law, as true in the evolution of man 
made organizations as in the evolution 
of life itself, that specialization is ef 
extent that it is 


fective only to the 


accompanied by codperation. It is 
equally fundamental that the codpera 
tion cannot approach a maximum 
except as a result of individual freedom 


with commensurate responsibility. 


Good Organization 


Good organization structure and 
good administration are essential to the 
attainment of codperation through in 
and 


dividual freedom 


Most of 


perience 


responsibility. 


us know from our own ex 


how much more effective we 
are when we have a job which consti 
tutes a challenge but is still within our 
powers; when we have no doubt as to 
what that job is; when we know to 
whom we are responsible and that he 
will trust and coéperate with us. 
Decisions are usually the principal 
product of executives at all levels of 
any organization. A decision is most 


likely to 


the level where the problem arises 


be correct if it is made at 


and where the necessary time and 
facts are available. Widespread delega 
tion of authority and_ responsibility 
for making decisions accompanied by 
adequate, above-board, and * construc 
tive Inspection and reporting systems 
are symptomatic of good administra 
tion. Multiple levels of review of de 
cisions are symptomatic of poor admin 
istration. 

An important factor in the utiliza 
tion of people which even the experi 
enced administrator sometimes fails to 
take into account is the basic desire of 
sense of 


the human individual for a 


worthiness—dignity in the best sense 
of that word. For many centuries the 
laws of men have recognized that basic 
desire by drawing a sharp distinction 
between malum in se and malum pro 
(bad in itself) 


hibitum. Malum in se 


includes all the offenses against the 
life and dignity of the human being. 


The penalties for such offenses have 


always been greater than those for 
offenses which are malum prohibitum 


(bad because prohibited ). 


Spiritual Evolution 


In a book called “Human Destiny” 
DuNouy, de 


veloped the thesis that the only evolu 


an emunent biologist, 
tion of any consequence sull continuing 
in this world is the spiritual and in 


All other 


forms of life have either failed to adapt 


tellectual evolution of man. 
and have therefore ceased to exist or 


have become perfectly adapted and 
have therefore ceased to evolve. 
DuNouy maintains that man’s evolu 
tion is continuing because, through a 
long series of eliminations extending 
millions of years, 


over hundreds of 


man has become an extension of the 
Cosmic Intelligence and the only par 
ticipant with that Intelligence on this 
planet in what can be called spiritual 
evolution. 

He uses the word “spiritual” in its 
most eXact sense as In 


primary and 


cluding the intellectual, the aspira- 
tional, the faculty of thinking in the 
abstract, the faculty of codperating 
with each other, and, in general, every 
thing that is noncorporeal 

DuNouy 


is that which destroys the dignity of 


says that fundamental evil 


individual man, and fundamental good 
is that which contributes to his dignity 


as the only earthly participator with 


the Cosmic Intelligence in spiritual 


evolution. 


Opposed by Communists 


In their advance toward individual 


freedom and dignity the free nations 


are implacably opposed by the Com 


munists, No one can tell how long 


this conflict of ideologies will keep 


us in a “bread and guns” 


The 


quacies and fears, and as long as they 


economy. 


Russians have their own inade 


are making progress on the economic, 
political, and psychological fronts it is 
unlikely 


war on the military front. 


that they will risk an all-out 

The chances of postponing the strug- 
gle or of winning it if it comes depend 
upon our effectiveness In utilizing our 
own abilities and the abilities of all 
those for whom we are responsible or 


with whom we should codperate. 
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N the brief years between the First 
| World War and the present time, 
great changes have taken place in the 
technique of warfare. Although it is 
not necessary to review these changes 
in detail, certain fundamentals should 
be noted to illustrate the tremendous 
scope of modern combat. 

War is no longer carried on solely 
by uniformed personnel trained largely 
for physical combat and in the organ- 
ization and supply of physical combat 
groups. Not so long ago Hitler put 

into operation what we 
now refer to as total 
war. 

Total 


all citizens in a 


war involves 
very 

direct as well as an in- 
direct way. Area bombing, bacteriologi- 
cal warfare, and atomic warfare all 
destroy indiscriminately and can be car- 
ried on far behind the lines of combat. 
In fact, this is the most effective theater 
of operations to destroy a nation’s ca 


pacity and will to fight. 


Three Phases 


Total 
phases: (1) political and psychological 


war assumes at least three 
warfare, which may be the first phase, 
and it is a continuing one throughout; 
(2) economic warfare, the second phase 
(3) 
be the last 


and also a continuing one; and 


combat war, which may 
phase and actually may directly involve 
the fewest number of people. 

By now we must all agree that the 
military and government official can 
not disassociate himself from all three 
phases of warfare, and his relation to 
them all must be an intelligent and a 
close one. 

As Americans, we consciously utilize 
machines and devices in place of and 
to supplement manpower. We do this 
in both the combat front and on the 
home front; hence the prime impor- 


tance of technology. 


U. S. Production 

This is an appropriate time to point 
out that as a nation we produce one- 
half of all the world’s goods with only 
one-sixteenth of all the world’s popula- 
tion. This is done solely by the appre- 
ciation of advanced technology. 

For the world’s 


one segment of 
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population to exist in such an advanced 
stage of economy alongside regions and 
populations existing under a backward 
economy is in itself a subtle cause of 
warfare. Out of the tensions thus gen 
erated has come such new policies as 
“Point Four” of the 


the so-called 


present Administration’s world pro 


gram. 
SC hool 


old 


oiten cite the Age of Pericles of Greece 


Humanitarians of the 
as that of the golden 
age of mankind and, 
consequently, the most 
enlightened era. Fortu- 
nately that cannot be 

true for the reason that 

the seldom-described economy of that 
age was founded on human slavery 
and forced labor. 

The use of animal power and of the 
toil of human beings was a substitute 
for the water power, the steam power, 
and the electrical power of our modern 
economy. As technologists, it is well to 
note in passing that a human being» 
can only continuously exert approxi- 
mately one-twentieth of a horsepower 
for an hour at a time. In the United 
States today, power is available in the 
home and on the farm for approxi- 
mately three cents per horsepower per 


hour—even in this age of inflation! 


was delivered before the students 


of the College. 


Thus today tor one U.S. penny we 
can buy the power productivity of ap 
proximately seven ancient Greek slaves 
for one hour. A free American work- 
man averaging $1.50 per hour, not in- 
cluding approximately 50 cents an hour 
in so-called “fringe benefits,” earns 
enough to buy the power output of 
Greek 


golden age of mankind. 


1,000 slaves of the so-called 

It has often been said that America 
owes its high standards to its rich re- 
sources, Nothing could be more unfair. 
Greater resources exist in other areas 
of the world, and they largely remain 
undeveloped even in areas of much 
greater population density. 

Others may say it is the climate in 
America that brings forth the energy 
and the enterprise of its people; still 
others say it is the result of the pioneer 
ing spirit of our early adventurous an 
cestors who left the security of the old 


world for the freedom of the new. 


Reward of Freedom 

The only proper conclusion is that 
our freedom, both political and eco- 
nomic, furnished the rewards and the 
incentives which cause our people, and 
caused our ancestors, to devote their 
energies to the development of their 
which in turn 


country’s resources 
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brought about our breathtaking pro 
This happy 


result, in turn, could only be accom- 


duction-rich economy. 
plished by the employment of tech 


nology . 


Manufacturer and Trader 

In the early days of the Republic 
the Yankee became the great manu- 
facturer and trader, simply because he 
used his native water power. He 
derived his knowledge of science and 
technology from Europe. Because ot 
his racial origin he was familiar with 
the industrial revolution. in England, 
and, since the appearance of Newco- 
men’s steam engine of the late 1700's, 
he had learned about the advantages 
ot harnessing steam for power, using 
coal as fuel. 

Unul the First World War, America 
continued to depend 
upon the great scien- 
tific institutions and 
scholars of Europe for 
basic scientific research. 
It was the great strain 
placed upon our World War I econ 
omy, when so many of the products of 
science which we had imported from 
Germany were cut off, that sparked our 
great development of applied industrial 
research and of research in the pure 


sciences. It was then that our industrial 


enterprises set out to organize for the 


first time their own integrated research 
laboratories. 

It must not be forgotten, however, 
that, long before World War I, America 
had conceived of, and had pioneered, 
mass-production methods. It was early 
in the 1800's when small arms, a vital 
military need, brought these techniques 


into full flower. 


First Mass Production 

I would like to emphasize here that 
military needs were the midwife at the 
birth of interchangeable parts manu 
facture. It was thus that mass-produc 
tion methods first came into general 
use in the United States and since then 
have spread to the rest of the world. 
Highly developed mass-production 
techniques still remain our specialty 
and are carried to their highest degree 


technological development is one ot 


ot perfection in this country. 
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the greatest assets for our national 
defense. 

In theory, mass production is a tech- 
nique whereby each operation is tooled 
for the production of completely inter- 
changeable parts. It presupposes that 
the quantity to be produced allows for 
a high degree of tooling and for auto- 
matic inspection control, It further pre- 
supposes that enough parts are to be 
produced per day to allow one worker 
to carry on one operation continuously 
without the necessity for tear-downs 
and shift-overs. 

In other words, each tool and each 
machine is specialized. Each is in con- 
tinuous operation by one specialized 
worker who supervises the machine 
or process which is largely automatic 
in character. Lastly, the skill is built 
into the tooling rather than provided 
by the worker. As an example, a re- 
view of this definition will show that, 
in spite of many press releases and 
glowing advertisements to the contrary 
by proud manufacturers, there are no 
airplanes in true mass production—nor 


have there ever been any. 


Military Needs Important 

Now if we will summarize our re- 
marks on the relation of production in 
America to technology, we will see that 
military needs under a defense economy 
have played a leading rdéle in bringing 
into being the pioneer- 
ing American concept 
of mass production and 
of production for in- 
terchangeability. Mili- 
tary needs have stressed * 
the development of precision manu- 
facturing in the modern sense, and this 
was brought into general use by the 
needs of World War I. 

National dependence on our own 
resources under wartime conditions in 
the First World War led to the or- 
ganization of research groups and of 
research activities both within and out- 
side the industrial organizations in 
America. As a result, research activities 
became widespread in the United States 
after World War I. 

True mass production, even in the 
high-production industries such as the 
automotive industry, is an ideal that 


is only partially achieved. The term 


frequently is loosely applied without a 
true understanding of its nature. 

The American genius for production 
is a product of incentive and reward 
under one form of government. It can 
exist at a high level only under con- 
ditions of free enterprise, free labor, 
and free men—all tree 
of totalitarian direc 


tion and _ regimenta- 
tion. That it exists in 
a comparable degree 
in no other country of 
the world cannot be attributed to our 
our 


climate, to our resources, or to 


racial stock alone or in combination. 

So far we have shown that high pro- 
duction follows the availability of 
power and of good precision tooling 
and advanced production methods. It 
must be recalled that they are all closely 
related parts of the same accomplish- 
ment. Thus while England pioneered 
in the use of power, particularly steam 
power, America adopted the concept 
almost immediately and quickly de- 
vised mass-production tooling. 





Then through the work of the early 


American pioneers—Taylor, Gantt, 


Emerson, and their associates—there 
was created the art of production en- 
gineering, and thus was laid the basis 
for modern high-production methods 
and techniques. 

But all the above would not suffice 
for our high-level economy without a 
continuing stream of better products. 
This is the field for technology in 
design and in invention. Early patent 
was devised as an 


law incentive tor 


invention. It gave the inventor a 
limited-time monopoly as his incentive 
to create something new. 

Military and government leaders are 
who understand _ this 


badly needed 


process, for invention is a risky busi 


ness. There are not many who can do 
it, and incentive must be provided if 
it is to flourish. Bureaucrats have come 
close to 


dangerously destroying or 


badly impairing this flower of Amer 
ican genius by a failure to understand 
that invention is like art—it is a crea 
tive process, and it cannot be ordered 
into being. It must be encouraged 


and that means rewarded. 
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Thomas A. Edison is the epitome otf 
American inventiveness and is a symbol 
throughout the civilized world. There 
are, and there can be, no Thomas A. 
Edisons in Russia. He was a rugged 
individualist, as all who knew him or 
his achievements would attest. 

However, Edison employed the cut- 
andtry method of an earlier age. 
While invention is frequently carried 


like 


atomic bombs, the modern airplanes, 


on today under conditions, the 
the rubber substitutes, the cellophanes, 
the synthetic fibers and 
resins, radar, electronic 
systems, and the like, 
are not the products otf 
individual effort using 
the cut-and-try system. 
They are, instead, the product of highly 
organized efforts to harness new science 
to new products and to new processes 


ot manufacture, 


German Origin 

It is fair to say that this approach 
was*not pioneered in America. Ger 
many is often thought of as its origin 
in a modern sense. This was the lesson 
World War I 


Germany had produced artificial indigo, 


we learned in when 


artificial camphor (for gunpowder), 


coal-tar chemicals, synthetic drugs, 


optical glass, petroleum from coal, 
advanced metallurgy, artificial rubber, 
and a host of other great products 
from its organized research and _ its 


The 


and English universities provided the 


service teams. German, French, 
great graduate schools for scientists, 


and German industry supplied the 
large commercial laboratories which, 
taken in concert, produced such re 
markable results. 

Due to our inability to import, and 
to the defense requirements of World 
War I, great development also oc- 
curred in the United States. As a re- 
sult, today we have the largest amount 
of research under way of any country 
in the world—an amount estimated at 
a billion Collars a year. 

It is only proper to point out again 
that research, like invention, is a crea 
tive process, and it flourishes best in 
an atmosphere of freedom with incen 


tive and not in an atmosphere of 


bureaucratic direction and control. 
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The record is clear on this point, and 
wise military and government leader 
ship understands the sensitive relation 


ship involved. Thus it provides and 


encourages the right climate for re- 
search to flourish in the civil economy 


where it is most fruitful. 


Typical Example 
The aircraft industry is an excellent 


and a typical example to illustrate the 





“Long before World War I, 
America had conceived of, and 
had picneered, mass-production 
methods. It was early in the 
1800's when small arms, a vital 
military need, brought these 
techniques into full flower.” 





World 


annual rate 


nature of the 
War II it 
of output of 


problem. In 
grew from an 
early in 


1944, 


200,000,000 
1939 to $16,000,000,000 during 
the peak year. 

It grew from forty-fourth in size 
as an industry by U. S. census statistics, 
or halfway between the candy and the 
sausage industries, to the number one 
industry in the entire world. Despite 
predictions of leaders of the older war 
production industries that production 
would have to be done by others more 
experienced in the art, it nevertheless 
produced eighty-three per cent of all 
the American-built airplanes used in 
winning World War II. 

However, the aéronautical industry's 
real genius lay in the improvement of 
its product. It was commonly said that 
by the time a design came off the 
drawing board for a new model of an 
airplane the model was already obso 
lete! 

Here was an industry operating in 


(fluid 


mechanics), using new materials, such 


a new science, aérodynamics 
as aluminum and magnesium and their 
alloys, on a huge scale, with its prod 
ucts required to operate under a range 
of temperature and pressure changes 
never heretofore experienced and at 
speeds and altitudes beyond anything 
man had ever previously attained. To 
day the maximum airplane speed is 
not far from the rotational speed of 


the earth! 


industry not 


Yet the 


only turned out products to meet these 


new aircratt 
conditions but also to meet the condi 
tions of a newer form of warfare whose 
tactics changed from day to day, calling 
continually for new technical equip 
ment, methods, and modifications. 

It is well to review how this was 
done and what was learned as it ap 
plies to our subject. In the first place 
it became clear that only the military 
establishment could formulate the 
strategic and tactical requirements for 
the equipment. This became the raw 
material for the performance specifica 
tions, 
authorities 


Whenever the military 


undertook to detail specifications for 
the specific construction and for the 


specific material applications, it en 


croached on the territory of the de 


signers who alone had the respon 
sibility for producing an article to meet 
the military needs as formulated in 
their performance specifications. 

It thus became clear that the private 
contractor had this real responsibility. 


had 


the sole responsibility for seeing that 


In turn, the military authorities 


they received what had been ordered, 
and this led to their responsibility for 
evaluation of the product and for serv 


ice testing. 


Pattern Developed 
This relationship, through experi 
ence, finally developed the following 
pattern that is hard 
to assail 
1. Fundamental re 
search by the National 
Advisory Committee 
= for Aéronautics, the 


National Bureau of Standards, Amer 
ican universities, and the like, largely 
supported by the Government 

2. Formulation of performance speci 
fications by the military establishment 
from war plans and field experience 
and available research data; 

3. Competitive development and pro 
duction of prototypes and production 
articles by private industry 

4. Evaluation by military authorities 
under 


at test fields and service testing 


military use and direction. 
That this pattern is successful can be 
nt of 


measured by America’s developm« 
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air warfare on land and at sea and by 
America’s gigantic aircratt production 


potential. 


Designs Not Static 

Time does not permit comparable 
discussion of other forms of material 
development and procurement by the 
other progressive industry teams work- 
ing with the Army and the Navy, but 
it should be obvious that designs are 
no longer static for any of the various 
weapons and matériel. In this complex 
field of technology a lifetime career 
barely assures any individual of a poten- 
tial competence in his specialty under 
the rapid scientific progress resulting 
from today’s competitive world con 
ditions. 

Perhaps no better example can be 
used to show the importance of tech- 


nology to civilization than that of the 


atomic-bomb development. 

actively 
undertaken in 1940, had 
received that Drs. Hahn and Strasse 
mann in Germany had experienced an 


Before development was 


word been 


inexplicable result when bombarding 
uranium with neutrons in the cyclotron 
in their German research laboratory. 
They gave out the results to all scien 
tists in 1939, and almost immediately 
an Austrian physicist in asylum ~in 
Sweden and a British scientist in Eng 
theory of fission. 


land advanced the 


Theory Confirmed 


The experiment was almost imme 
diately duplicated in the Pupin Physics 
Laboratory at Columbia University and 
confirmed the conclusion that, in 
theory, a chain reaction was possible 
that would liberate energy several mil- 
lions of times greater per unit of mass 
of material than chemical energy in any 
known explosives. 

However, the vast research needed 
was apparent, and only the motive ot 
could have released 


national survival 


the money, the manpower, and the 


facilities for such a task. So research 
proceeded on a small scale until word 
was received that our enemy, Germany, 
was proceeding full speed ahead and, 
if successful, would possess the means 
of dominating the rest of the world 
by force. 

Then it was that the necessary funds 
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were forthcoming under Presidential 
order and the Manhattan Project was 
born under the aégis of the Army 
Corps of Engireers as a military project 
of top urgency. 

History shows five years and ap- 
proximately two billion dollars later 
the first bomb was successfully ex- 

ploded. Thus we first 

possessed the world’s 

most powerful weapon. 

The bomb was the 

successful creation of 

the most scientific na- 

tion in the world—the nation with the 

greatest technical resources. American 

industry in nearly all segments was 

called upon to create and administer the 

vast facilities that fashioned the bomb. 

Even more astonishing than the crea- 

tion of the bomb, a whole new body of 

science in physics, in chemistry, and in 
radiobiology came into being. 

These new scientific developments in 
turn have made it possible to start con- 
struction of an atomic-propelled ship 
of hitherto unheard of characteristics 
and an airplane of fantastic perform- 
ance, both in the military field. Most 
significantly, five projects are under 
way in the civil economy for the pro- 


duction of power in stationary plants. 





“The American genius for pro- 
duction is a product of incentive 
and reward under one form of 
government. It can exist at a 
high level only under conditions 
of free enterprise, free labor, 
and free men.” 





In addition, the field of medicine has 
felt the impact of the use of radioactive 
isotopes in the study and cure of dis- 
eases to a point that is becoming revolu- 
tionary. In turn agriculture, geology, 
metallurgy, civil and mechanical en- 
gineering, and nearly all the applied 
sciences are finding new vistas opening 
up and more and more problems being 
solved for which no comparable solu- 
tion had heretofore been possible. 

Lastly,.a new and fascinating science 
of radiation synthesis lies just over the 
threshold with vast unknown poten- 
tialities for the creation of new sub- 


stances and materials. 


In short, all civil as well as military 
endeavor is being radically changed as 
a result of the forced application of 
a new discovery in pure science under 
the impetus of military necessity. 

What better example could be offered 
from the many examples of the close 
interrelation of technology and civiliza- 
tion than the case of new developments 
stemming from such advanced physical 
science which bids fair to change man 
himself and his worldly environment 
so radically and with so much promise. 

Very few people are conscious of the 
fact that approximately six per cent of 
all the world’s stored-up fuels—oil, gas, 
and coal—have been consumed in the 
last 150 years to support our power- 
This 


a rapidly accelerating rate, 


consuming civilization. process 
goes on at 
leaving the future of mankind and his 


civilization greatly in doubt. 


Energy from Radiation 
The 
shown that practically all the earth’s 


new physical sciences have 
usable energy has come from radiation 


emanating from an atomic source, 
largely our sun. This radiation falls 
on our earth approximately 150 times 
as fast as the entire power needs of 
the world today. Since our fossil fuels 
are limited, we may guess that the sole 
answer to man’s future life and civil- 
ization may lie in the new technology 
resulting from the military emphasis 
on the production and the design of 
an atomic bomb. 

What better proof can be offered of 
the relation between technology and 
civilization and of the obvious corollary 
that a military or government leader 
of tomorrow must understand the sig- 
nificance of technology to the military 
art of war as well as in its relation to 
the civil economy. This includes his 
own country and also that of the rest 
of the world. 

Finally, such a leader must know 
weli the environment under which the 
civil economy will continue to be both 
healthy and productive. Otherwise he 
runs the risk of losing the world com- 
petition to his enemy and with it the 
destruction of his freedom, of his way 
of life, and that of all his countrymen 
as well as of all the citizens of other 


freedom-loving countries. 
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RESEARCH 
FOR 
DEFENSE 


The Task of the Ordnance Committee of 
the Research and Development Board 


$ 


by 


Edwin F. Sweetser 


* 


The primary purpose of 
RDB in the field of ord- 
nance is to guide military re- 
search and development 
in achieving and main- 
taining superior weapons 


. 


URING the past year and a half, 
D public interest has been engaged 
so completely by the military events in 
Korea that the various boards and com 
mittees working behind the scenes in 
the Department of Defense have re- 
ceived little attention. 

The 
Board 


much is 


Development 
Not 


activities, 


Research and 


(RDB) 


known 


is such a group. 
about its 
partly because most of its work in- 
volves classified material. It is, how- 
ever, an important cog in the ma- 
chinery of national defense. I shall try 
in this article to describe the RDB and 
the way in which its work contributes 
to our national defense, particularly in 


the field of ordnance. 


Popular Impression 

Many people have acquired the im- 
pression that the Board’s function is 
to generate the “fantastic new weapons” 
to which the press has so mysteriously 


alluded. 


January-February, 1952 


many of the 


To the 


weapons ot modern wartare must seem 


uninitiated, 


fantastic. To the scientist and engineer, 
however, they are merely the embodi 
ments and applications of scientific 
principles and techniques to accomplish 
a military task in the most effective 
manner. 


Unfortunately, the urgent require 


ment for maintaining 
security deprives the eee 
public of early knowl- a a 


edge of many interest- 2 
ing new developments 
and causes consider- 

able speculation, frequently erroneous, 
as to the nature of the work being 
done. Nevertheless, the RDB’s rdle is 
extremely important, and its decisions 
can be expected to help shape the out 
come of any war in which the United 
States might become engaged. 


that have 


It is axiomatic weapons 
always played a decisive part in deter 
mining the outcome of wars. It was 
not until World War II, however, that 
weapons and strategy were so insepar 
ably linked that technological develop 


ments were guided primarily by the 





Mr. Sweetser is executive di- 
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engaged at the Applied Physics 
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kins University on guided 
missiles. During World War Il 
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of Aéronautics as a lieutenant 
commander on the design of 
airborne radar. 











requirements of military Strategy and 


tactics. 


New Concept 


During that war the Nation’s scien- 


tific effort was effectively organized 
and executed by the Office of Scientific 
Research and Development (OSRD) 
under the inspired leadership of Dr. 
Vannevar Bush. This was a new con- 
cept designed to bring the country’s 
best scientific and technical talent to 
bear in solving military problems. The 
success of this undertaking and _ its 
splendid achievements are well known 
and have been recorded elsewhere. 


The OSRD, 


permanent agency and began to ter 


however, was not a 


minate its activities shortly after the 
end of hostilities in Europe. In order 
to retain certain demonstrated advan 
tages of the OSRD type of operation 
for the extensive postwar research and 
development programs of the War and 
Navy Departments, and in order to 
United 


a well-balanced pro 


insure that the States would 
continue to have 
gram, Secretary of the Navy Forrestal 
and Secretary of War Patterson created 
the Joint Research and Development 
Board (JRDB), of which Dr. 


became chairman. 


3ush 


Board's Function 


The function of this Board was to 
survey the research and development 
activities of the two Departments with 
the objective of filling gaps in the 
programs and, at the same time, elim 
inating undesirable duplication of effort. 


When the 
law in the summer of 1947, the JRDB 


Unification Act became 


was legally reconstituted as the Re 
search and Development Board, one 
staff 
directly to the Secretary of Defense, the 


of the four agencies reporting 


others being the Joint Chiefs of Staff, 
the Munitions Board, and the Armed 
Forces Policy Council. 

The 


search and Development Board in the 


primary purpose of the Re 
field of ordnance is to guide military 
research and development in achieving 
and 
The 


sibilities in the fields of psychological 


maintaining weapons super pority. 


Board has comparable respon 
I I 


warfare, human resources, medical sci 


ences, and other areas associated with 
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increasing U. S. potential to wage 
Also of 


Board is the development of effective 


war. great concern to the 


countermeasures for probable enemy 


weapons systems. 


Best Brains 

In its 2,500 part- and full-time mili 
tary and civilian personnel it combines 
the best available scientific and military 
thinking in order to insure the most 
effective expenditure of our 1.3-billion 
dollar annual investment in research 
and development. 

\s a staff agency of the Department 
ot Defense the RDB does not let con 
tracts or administer research programs 
These responsibilities reside in the mili 
tary departments. However, the Board 
advisory and 


exercises supervisory 


powers which I| will discuss later in 

more detail. 
Briefly, the 

Board 


chairman and two members from each 


organization of the 


proper consists of a civilian 


of the three military departments. The 


chairman is appointed by the 


Presi 
dent and each member by the Secretary 
ot his respective department. One of 
each department's representatives is the 
Under Secretary or Assistant Secretary 
responsible for research and develop- 
ment in his particular service, and the 
other is the general or admiral who 
directs the service’s research and de 
velopment activities. 

This makes broad 


7-man Board 


policy and program decisions affecting 


the Department of Defense research 


and development effort. 


Committees Established 
As a 


carrying out its 


supporting structure to assist 


it im functions the 


Beard has established a number of 


committees in the many technical areas 
within its field of interest. Together 
with the Committee on Ordnance, with 


which we are most concerned here, 


there are committees on aéronautics, 


atomic energy, biological warfare, 


chemical warfare, electronics, equip 


ment and materials, fuels and lubri 


cants, guided missiles, human resources, 
medical sciences, technical information, 


technical navigation. 


and a 
The committees and their supporting 


group on 


panels are made up of experts selected 
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mainly trom industry, the universities, 
and the military services, who serve on 
a part-time basis with occasional rota 
tion of personnel to insure the con 


tinual flow of new ideas and fresh 


viewpoints while maintaining con 


tinuity. 


Each committee is assisted by a full 


time staff. The total RDB staff com 





In addition to ordnance, the 
Research and Development 
Board is also interested in the 
fields of psychological warfare, 
human resources, medical sci- 
ences, and effective counter- 
measures for probable enemy 
weapons systems. 





prises about 300 civilian and military 
personnel serving on a full-time basis. 
The 


function otf supplying guidance to the 


committees have a_ primary 
military departments to assist them in 
strengthening their research and de 
velopment programs. A_ particularly 
valuable product of the committees’ 
activities is the provision of an effective 
forum for the fruitful exchange of in 


formation and ideas. 


Plans Discussed 

In the committee and panel meet 
ings, representatives from the services, 
who actually administer the programs, 
report their plans and the progress of 
their work and discuss the problems 
The 
mittees and panels thereby have an 
to talk 


which problems are being handled, to 


with the civilian experts. com 


opportunity over the way in 


question plans, methods, and tech 
niques, and to make recommendations 
and constructive criticisms. 


The 


additional purpose that is of very great 


committee activities serve an 
potential value. This consists of main 
taining an awareness and understand 
ing of the military problems in a good 
cross section of our country’s leading 
experts in the fields encompassed by the 
Board. If the 


comes explosive, they will be much 


present emergency be 
better prepared to devote themselves 
more completely to the military job 
than they would be without their ex 


perience with the Research and Dx 


velopment Beard 


\ short résumé of the activities of 


the RDB's 


may be of particular interest to readers 


Committee on Ordnance 


of this periodical. Research and de 


velopment in the field of ordnance 


represents between 20 and 25 per cent 
ot the total national program, or over 
»50 million dollars annually, the major 
portions of which are administered by 
the Army Ordnance Corps, the Navy 
Bureau of Ordnance, and the Air Force 
Research and Development Command 
its directive, 


Under the terms ot 


which is similar in scope and intent 
to those of the other committees of the 
RDB, the fundamental objective of the 
Committee on Ordnance is broadly to 
coérdinate, guide, and integrate the 
efforts of the military departments in 
seeking, through ordnance research and 
development, the best possible weapons 
and supporting systems for the armed 
forces of the United States 

The field of interest of the committee 
includes most of the weapons and re 
lated equipment used in wartare on 
land and sea and in the air, except 
atomic weapons and guided missiles 
This includes over 2,000 projects whose 
diversity in many unrelated technical 
helds imposes difficult problems in com 
mittee administration. 

To alleviate this situation the com 
mittee has divided its field among 
seven panels encompassing areas that 
are more homogeneous. These are: 
ammunition and explosives, fire con 
fuzes, ordnance materials, 


trol, guns, 


underwater ordnance, and vehicles. 


A.O.A. Members Help 
Each of these panels consists of a 


civilian chairman and one or more 


additional civilian members plus a 
member representing each of the mili 
tary departments. Several of the civilian 
experts serving on the panels are also 
members of the Technical Committees 
of the American Ordnance Association 
The committee is glad to have the re 
sources of this excellent organization 
available as a source of competent and 
experienced ordnance experts to serve 
as consultants and replacements for 
members. 

The function of the panels is to as 
sess the adequacy of the individual 


programs and projects within their 
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fields, including the availability of 
facilities, and 
whether 


technical _ personnel, 
equipment; to determine 
there are gaps in the program, both 
in plan and in execution; and to seek 
undesirable 


to eliminate existing 


duplication. 


Installations Visited 
Periodically, the 
cemmittee and panels visit ordnance 


members of the 


installations and contractors engaged 
in development throughout the country 
in order to acquaint themselves as fully 
as possible with work being done in 
the field. 

A question that is frequently asked 
of RDB staff members is: “How does 
the Board go about determining the 
wisest possible use for the 1.3 billion 
dollars earmarked for military research 
and development?” Such an important 
decision must of necessity be based on 
year-round study and large stores of 
data. 

Fundamental to the operations of the 
RDB is extensive and detailed know! 
edge of the research and development 
programs of the military departments. 

One of the most important results 
of the project-reporting system, insti- 
tuted by JRDB and still in use by the 
Board, has been to acquaint each of 
the services, and their bureaus, corps, 
and agencies, with what the others are 
doing in research and development. 
The Board provides a means of bring- 
ing this information together in one 
place and then seeing that it receives 
appropriate distribution among the 
services. 

The primary purpose of the project- 
reporting system, to acquaint the RDB 
with the scope and nature of the 
programs, is served by a distribution 
of the project cards to the RDB com- 
mittees, according to field of interest. 
The acquisition of project information 
is basically a one-time operation, but 
the information is kept current by 
means of progress reports, which the 
departments furnish to the RDB. 


Two-Way Flow 

The preparation of an integrated re- 
search program geared to military reali- 
ties requires a 2-way flow of informa- 
tion between the Joint Chiefs of Staff 
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(JCS) and the military departments on 
the one hand and the RDB and its 
committees on the other. 

The RDB secures strategic guidance 
from the JCS as a basis for the prepara- 
tion of a master plan for research and 
development. This guidance is in the 
form of information as to the relative 
strategic importance of various major 
types of military operations; for ex- 
ample, land combat, amphibious opera- 
tions, and air-defense operations. 

These main operational categories 
are subdivided by the Research and 
Development Board into technical ob- 

jectives such as anti- 

aircraft weapons, 
submarine detection 
devices, radar, and 
which 
port the operation. 
then are 


others sup- 


pe: 
, 

The individual 
grouped under the appropriate tech- 
nical objective. When all this informa- 


projects 


tion has been compiled and arranged, 
with indications of relative priorities, it 
constitutes a blueprint for the Depart- 
ment of Defense program of military 
research and development. 


Technical Estimates 

The consolidated technical estimates 
are another important compilation of 
This 
pared by the RDB, is designed to ac- 
quaint the Joint Chiefs of Staff with 


information. information, pre- 


new weapons and significant improve- 
ments in the performance of existing 
weapons, weapons systems, tec hniques, 
and countermeasures that may be ex- 
pected over specified periods of future 
time. 

Its budget activity constitutes an- 


other important RDB_ responsibility. 
The first step in the preparation of the 
research and development budget is 
taken when the Secretary of Defense 
issues planning figures for the com- 
plete military budget to the depart- 
ments. Shortly thereafter, the program 
guidance reports of the RDB commit- 
tees are sent to the departments for 
use in connection with the preparation 
of the research and development 
budgets. 


This guidance represents year-long 


studies by the committees of the de- 


partmental programs within _ their 


respective fields. The reports contain 
factual information on the nature and 
extent of the programs and recom- 
mendations regarding gaps that should 
be filled or shifts in emphasis that 
would be desirable. The Departments 
then forward to RDB for review their 
budget estimates based on their re- 
quirements, the information furnished 
them by RDB, and on the planning 
figures of the Secretary of Defense. 
The Board's final approved budget 
recommendations are transmitted to the 
Secretary of Defense and, concurrently, 
to the departments. This enables the 
departments to adjust their estimates 
to conform with Board recommenda- 


tions. 


Close Liaison 

I have already spoken of the close 
liaison maintained between the RDB 
and the departments and Joint Chiefs 
of Staff. Two other agencies of the 
Department of Defense that contribute 
a great deal to our operations are the 
Weapons Systems Evaluation Group 
(WSEG) 

The WSEG, sponsored jointly by 
the JCS and the RDB, reports directly 
Its function is to 


and the Munitions Board. 


to both agencies. 
perform operations research in certain 
»road areas, such as land combat. 
broad h as land bat 


The Board 


RDB concerning military production 


Munitions advises the 
plans and furnishes information on 
materials in short supply. The RDB 
in turn relays to the Munitions Board 
pertinent information about develop- 
ments which may result in heavy new 
production demands for critical ma- 
terials or may result in alleviation of 


critical materials shortages. 


Problem Immense 

I hope that I have not implied that 
the whole of the RDB’s task has been 
perfectly accomplished. This is far 
from being the case. The problem is 
an immense one, and one which re- 
quires the concerted efforts of the 
Board, the military departments, and 
the best civilian advice obtainable. The 
departments are cooperating splendidly, 
and we believe that real progress has 
been made. We look forward with en- 
thusiasm to a great deal more progress 


in the future. 
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No Magic Weapons 

Shortly after he became Secretary of 
Defense, Robert A. Lovett warned the 
Nation that “there is no new, inex- 
pensive, or magic way to win wars in 
the near future.” 

He emphasized the fact that, despite 
advances in weapons development and 
reports of atomic-energy 


which hold 


progress, 
great promise for the 
future, “our national safety in the face 
of attack depends upon the proved con- 
ventional weapons, in ample quantity, 
and with sufficient trained and equip- 
ped ground, naval, and air forces to 


use them effectively.” 


Startling publicity concerning 


“fantastic” neu caused 


widespread speculation that the 


u“ eapon s 


Department of Defense might be 
able to reduce the strength and 
cost of the armed forces. 


Secretary Lovett acknowledged that 
there is enough truth in research and 
development progress “to encourage a 
very optimistic outlook for improved 
American armaments,” but he stressed 
the fact that “meanwhile, we must rely 
upon proved, tested, and available 
methods to win today’s battles with the 
men presently trained to use them.” 

The Defense Secretary declared that 
aircraft, now and for some time in the 
future, will still represent the most ef- 
ficient method of delivery of atom 
bombs. 

“For that reason,” he said, “the De- 
partment of Defense has indicated a 
need for appropriate increase in our 
national air power and its supporting 


forces.” 


Moral Standards 

A four-point program for “protection 
development of moral 
Navy 
Corps has been initiated by the Chief 
of Naval 


mandant of the Marine Corps. 


and further 


standards” in the and Marine 


Personnel and the Com- 


The program envisions strengthen- 


ing the moral, spiritual, and religi- 
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ous lives of the personnel of both 


services. Commanders in every 
echelon have been directed to ad 
vance the program in their com 


mands by 


1. Insuring that all personnel are 
reached by group instruction and per 
sonal interview on matters that promote 
realization and development of moral, 
spiritual, and religious values. 

2. Taking a personal interest in off 
duty activities of personnel and insur 
ing availability of a well-rounded pro 
gram of religious, educational, and 
recreational activities. 

3. Insuring conformation to estab 
lished moral standards in entertain 
ment presented, activities of officers’ 
and enlisted men’s clubs, and contents 
of ship, station, and post newspapers, 
and other publications sold or cir 
culated within their commands. 

4. Codperating with civilian and 
military agencies which contribute to 
the moral and social well-being of 
personnel. 


The Bureau of 


chaplains will be key figures in imple 


Personnel said that 


menting the program. Other staff mem- 
bers, including special services, welfare 
and recreation, medical, information 
and education officers, will contribute 


to the program. 


Ordnance Research 

Dr. Gaylord P. Harnwell, chairman 
of the Department of Physics and direc 
tor of the Randall Morgan Laboratory 
of Physics at the University of Penn- 
sylvania, has been appointed chairman 
of the Committee on Ordnance of the 
Research and Development Board, De 
partment of Defense. 

The appointment, effective Novem 
ber 1, 1951, was announced by Walter 
G. Whitman, Chairman of the Board. 


Dr. Harnwell has been associated 
with military research and develop 
ment since 1941. He has 
with the Research and Develop 


served 


ment Board as a member 


of the 


Committee on Basic Physical Sct- 
ences and as chairman of that com- 


panel on physics and 


He has been a mem- 


mittee's 
mathematics. 
ber of the Committee on Ordnance 
for the past year. He has also been 
vice-chairman of the National Re- 
Committee on 


search Council's 


Underseas Warfare. 


During World War II, Dr. Harn- 
well was a member of the Division on 
Subsurface Warfare of the Ofhce of 
Scientific Research and Development. 
He served also as director of the Uni- 
versity of California Division of War 
Research, U. S. Navy Radio and Sound 


Laboratory, San Diego, Calif. 


NATO Rifle Dispute 

Prime Minister Churchill has de- 
cided to postpone, for the immediate 
present, the adoption by the British of 
their new caliber .280 rifle. This deci 
sion 1s of very great importance to the 
North Atlantic 


Treaty Organization forces now being 


combat efficiency of 
developed under the leadership of Gen 
eral Eisenhower. The introduction of 
the British rifle into these forces would 
cause serious complications. 

The English weapon may be as et- 
ficient and accurate as its proponents 
claim it to be. But its adoption would 
certainly slow up the rearmament pro- 
gram and vastly complicate the am 
munition supply and the interchange 
These 


emphasized — by 


points are 


ability of weapons. 


admirably Colonel 
Mettler, in his article on page 664 of 


this issue of OrDNANCE. 


The American small-arms program 
is based on the caliber .30 Mi 
(Garand) which has been in com- 
bat use long enough to have dem- 
onstratea its unique capabilities 
It was adopted after competition 
with the smaller bore rifles similar 
to the British development 
We have factories in a position to 


day to produce the M1 in great 


neu 


quantities and quickly 
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Another important consideration 1s 


the fact that the M1 is not only a single 
family ot 


weapon but the basis of a 


weapons, some in use and others in the 


development stages. These include the 


rifle grenade launcher, the sniperscope, 
the carbine, and modifications permit 


the efficient use of the weapon 


ting 
under special conditions of weather and 


terrain. 


Under these 
clear that the earlier British sug- 


circumstances it 1s 


gestion that we switch to their new 
smaller caliber weapon would be 


highly impracticable. 


Mr. Churchill was quick to see these 
points and informed the House of Com- 
mons that “it would not be possible to 
rearm the British forces with the .280 


rile on the scale of the millions re 
quired for a considerable number of 
years.” He added that “a few weeks 
can therefore safely be allowed for ex 
amination of this question at the pres 
ent time.” 

The Prime Minister promised to give 
a full statement of his views at a later 
date. It is to be hoped that he will put 
an end to this disagreement between 
the Allies and present a plan for the 
closer integration of Weapons rather 
than bring about a serious divergence 
that would be created by the proposed 
adoption of the .28o rifle. 

Mr. Churchill's decision to postpone 
a verdict on the issue may have been 
influenced by a new series of week 
long firing tests at Aberdeen Proving 
Ground, Md., where an Atlantic Pact 
board of rifle experts split three to one 


British rifle. 


Canadian, and French experts, weigh- 


against the American, 
ing all factors, are reported to have 
expressed a preference for the Amer- 
ican rifle. 

A press announcement that sizable 
orders have been placed with Interna- 
tional Harvester Company for produc 
our M1 looks 
mind is made up—regardless of all the 


tion of rifle like our 


talk here and abroad! 


Tactical Use of A-Bomb 

The 
scientists and troops learned from the 
Yucca Flat in 


A-bomb could 


most important lessons that 


series of atom tests at 


Nevada were that the 


610 


be adapted successfully for tactical pur- 
poses and that troops, properly trained 
and protected, could survive a nuclear 
blast. 
The tests dispelled the widespread 
but erroneous belief that residual 
would kill 


matter in the immediate area of 


radioactivity living 
the atomic explosion. Army troops 
marched through the blast zone 
minutes after the detonation of a 
bomb without suffering any harm 


ful effects. 


Prior to the explosion, soldiers pre- 
pared typical battalion defensive posi- 
tions—foxholes, barbed wire, machine- 
gun and recoilless-rifle emplacements, 
communica 


artillery even 


switchboards. All the 


positions, 
tions normal 


equipment used by a battalion was 
included. 

Near the area where the bomb was 
to be exploded were tanks, planes, 
jeeps, guns, and individual equipment. 
Live sheep were tied to positions which 
would normally be occupied by troops 
under actual battlefield conditions. 

According to an Army report, sol- 


back 


miles from the point of ground-zero. 


diers were drawn about seven 


When the A-bomb plane was sighted, 
troops were ordered to face the oppo- 
ground-zero in 


site direction from 


order to avoid blindness 


from the initial blast. Shortly after the 


temporary 


explosion occurred, more than 5,000 


men turned around again and wit 
nessed the remainder of the awesome 
spectacle. 

Immediately after the blast, an Army 
helicopter equipped with testing in- 
struments headed for the site of the 
blast. The 


center was soon choked with evaluation 


bomb road to the blast 
teams with instruments for checking 
the degree of radioactivity in the 


atmosphere. 


The soldiers quickly realized that 
no danger from 
radioactivity. They could attack 
through such a blasted area in 
combat just as they were driving 


through it on Yucca Flat. There 


they were in 


was no danger. 


Two miles from ground-zero, the 


terrible effects of the explosion began 


to become apparent. Had there been 
buildings in the area, they would have 
been demolished. 

Much 


and 


closer to ground-zero, ve- 


other under 


hicles equipment 
cover were examined. They showed the 
effects of burns, but damage was only 
moderate. They still could have been 
used. 

No human being above ground 
could have lived in the first tew sec- 
But below 


ground, or in pillboxes, the sheep were 


onds after the explosion. 
alive and unharmed. Soldiers sim 
ilar positions also would have been 
sate. 

Exercise Desert Rock proved that the 
atomic bomb can be highly effective 
in ground warfare but that the value 
of infantrymen has not changed. 
Properly trained, they can survive an 
atomic blast and still accomplish their 


mission, 


Canadian Arms Purchases 
Max Mackenzie, Canada’s Deputy 
Minister of Defense Production, re 


cently announced that the United 
States was planning a big expansion 
in Canadian arms purchases. 


He also 


barriers to increased arms production 


disclosed that two major 
been 


high 


on Canadian-manu 


United States had now 


for the 


partly overcome. These were 


American tariffs 
factured armament and the Buy Amer 
1934 which limited the 


armament 


ican Act of 


amount of our fighting 


from Canada and 


Mr. Mackenzie 


forces could buy 


other countries. dis- 
closed specifically: 

1. An order placed by the United 
States for forty T36A Beechcratt planes, 
to be produced by Canadair, Ltd., of 
Montreal, is to be “considerably in- 
creased” when production starts. 


2. An 


aircraft, under production at the De 


initial order for 109 Beaver 
Havilland plant in Toronto, is to be 
loubled soon and to be followed up 
with “further orders for even larger 
numbers.” 
3. Similar expansion in United 
States contracts will be developed for 
such equipment as the 3-inch naval 
guns under production at Sorel In 
dustries, Sorel, Quebec, and Harvard 


trainer aircraft at the Canadian Car & 
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Foundry Company plant at Fort 


Williams, Ontario. 


that were 


Mackenzie 


Making publi 
hitherto 
estimated 


figures 
Mr. 


ove; a 


secret, 
that 
period the Canadian Government 
had placed $500,000,000 worth of 
the United States. 


Government's 


i 5-month 


contracts .in 
The United States 
orders in Canada amounted to 


only $95,000,000. 


He supported the view that Canada 
must take a greater part in the United 
States defense program if she was to 
make the fullest use of her productive 
capacity “and if we are to reduce the 
gap in our international balance of 
payments.” 

Another 
Dr. O. M. Solandt, Chairman of the 
Defense Board, 


stated that this organization now has 


Canadian defense leader, 


Research recently 
a staff of more than 1,600 and operates 
nearly a dozen research establishments 
scattered from Halifax to Victoria and 
from Toronto in the south to Churchill 
in the north. The total budget of the 
board for the fiscal year 1951-1952 is 
about $35,000,000. 

The 


guided missile and a new infantry anti 


board is developing a new 
tank weapon. Work is proceeding on 
the design of a howitzer for mountain 
wartare. The board is also interested 
in antisubmarine problems and in the 


held of electronics. 


Hush-Hush in Reverse 
The Army has finally let it be known 
how World 


War II, many of which should never 


classifed documents of 
have been classified in the first place, 
are now being carefully screened for 
declassification to help industrialists, 
historians, researchers, and the press 

before they become too feeble to care. 


The Security Classification Revieu 
Branch in the Office of the Ad- 
jutant General, established in {pril 
1946, has processed about 5,964 
linear feet of files, and 87 per cent 
of the matertal has been declassi- 


fied. 


A total of 28,228,075 classified docu 
ments—66,419 linear feet of material 
have been scheduled for review 
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We regret to say that the Army is 
still secretive about whether the normal 
six carbon copies to each original docu 
ment are included, or excluded, in the 
linear measurements. It would appear 
that World 


War II documents should be segregated 


a great many classified 
by the ton and that a shovel would be 


a far more useful measuring instru 


ment than a ruler. 


Developments Aloft 


The United States 
quire three new types of radical aircraft 


Army will ac 
to move men and supplies by air with 


in combat zones. 


Combat planes are not involved. 
The craft being developed, which 
eventually may be bought by the 
thousands, will be integral equip 
ment of armies, corps, and smaller 
vehicles are 


units, land 


The three neu 


just as 


aircrajt are 


that 


“fleep"—a flying automobile 


some day may be as popular as 


based on the civilian 


Robert 


the jeep. It is 
Fulton of 


World 


“airphibian” which 


Connecticut introduced atter 
War II. 

The “fleep” will be a single-engine, 
closed-cabin machine with wings that 
can be mounted or taken off, without 
tools, in five to seven minutes. With 
it, a pilot could reconnoiter enemy 
lines, land on an unprepared strip, re 
move his wings, and drive in to head 
quarters to report. 

2. A “convertiplane.” This one will 
rise or descend vertically, like a heli 
copter, and will have “considerable 
forward speed” like an airplane. 

3. A helicopter that will carry a pay 
load of twenty-five tons. A big one to 
day carries two to four tons. Only the 
Air 


planes can carry a 25-ton load. If the 


Force’s very largest transport 
Army gets a helicopter of that dimen 
sion, it presumably could lift equip 
ment as heavy as the new Walker tank. 


The Air 


creasing its air 


Force has also been in- 


power. Intensified 
security precautions have marked the 
initiation of factory tests for the new 


Air Force XB-52 all-jet global bomber. 


Air Secretary Thomas K. Finletter 
the the 


was source of unusual 


security directives, which im 
cluded the stipulation that no 
photographs would be released 
until it 1s certain that details of 
the craft's exterior can no longer 
be kept from “potential enemies.” 
He called upon news media to co 
operate in withholding details of 
the plane's appearance and pet 
jormance. 


Earlier, the XB-52 was described as 
“similar to,” but larger than, the Boeing 
B-47 medium jet, and the new plane 
has been heralded as one of the two 
planes which may become the successor 
to the B-36. The other craft in this 
is Convair’s XB-60, 


version of the B-36, with swept-back 


category an all-jet 
wings. The comparison with the swept 
back-wing B-47 would indicate that the 
experimental XB-52, for which produc 
tion orders already have been placed, 
is also in the 600-mile-an-hour class. 
Secretary Finletter said that “every 
effort will be made to protect the se 
aircraft by means otf 


curity of the 


drapes, camouflage, and other 


pro 
cedures.” He predicted that, once tests 
have been satisfactorily completed, the 
XB-52 can be placed in production 
swiftly because of the experience al 
ready gained in turning out the B-47. 

A production order for the manufac 
ture of the F-89D, the Air Force's jet 
propelled, all-weather interceptor, was 


Northrop Air 


California. 


recently placed with 


craft, Inc., of 


The F-89D's electronic aiming and 
automatic equipment 
enables the pilot to direct the fire 
of his high-speed, high-explosive 


with pin-point accuracy 


triggering 


roc kets 
This 


design of other F-89 planes now in 


new aircraft is based on the 
operational units of the Air Force. It is 
equipped with twin-jet engines which 
give it the rate of climb necessary for 
the interceptortype plane, and with 
airborne radar equipment which en 
ables it to seek out possible enemy 
adverse 


this 


model are the Northrop-devised “de 


planes at night or under 


weather conditions. Retained in 
celerons,” or aérial speed brakes, which 
enable the plane to slow down rapidly 
in flight or to descend almost vertically 


under full control. 








Cost Unconscious! 


An Editorial 


LL the defense efforts of the free world, whatever 
immediate purpose they serve, are focused upon one 
without the 


dominant objective—the war 


surrender of the liberties that are dearer to free men than 


prevention of 


their lives or any material thing they possess. 

These efforts are directed toward creating and maintain 
ing so much defensive strength—moral, military, and eco- 
nomic—that the aggressor must be persuaded of the hope- 
lessness of his scheme of world conquest and the certainty 
of his own eventual destruction if he attempts to win by 
force what he cannot otherwise obtain. No patriotic and 
loyal American can have any quarrel with these noble 
objectives of freedom and peace. 

It can also be said with equal certitude that very few 
people have any doubt about the design of Soviet Russia. 
It may be recalled that within the last eleven years Soviet 
Russia has been increasing its tributary territory at the 
astounding rate of forty-four square miles an hour. If we 
should permit the strength of the other nations of the free 
world to continue to be added to the strength of the Com 
munists, then surely our own freedom would ultimately be 
destroyed. We therefore find ourselves in what ought to be 
a genuine partnership with the other free nations for the 
security of all. 

The underlying philosophy of our national-preparedness 
program makes considerable sense. But we do take very 
serious objection to the extravagant nreans that are currently 
being employed to strengthen the ramparts of free institu 
tions everywhere. 

We have been, and are continuing to be, extraordinarily 
wasteful and prodigal in practically every phase and aspect 
of the national-defense program. 

We have wasted and are wasting priceless American lives. 
We who are very fond of talking about the dignity and 
sanctity of human life have suffered the unparalleled loss 
of more than one hundred thousand casualties in Korea. 

We are inclined to boast about the vastly greater number 
ot Communist casualties. We are justly proud of the great 
progress that has been made in preventive medicine and the 
care of the wounded. But we have not yet faced up to the 
fact that we are s!owly bleeding to death in Korea and that 
this tragic sacrifice of young American lives could have been 


avoided. 


We Have Wasted Money 


We. have wasted and are wasting good American money. 
It is the popular belief throughout Europe that every 
American soldier on the continent with the rank of ser- 
geant has his own private jeep. This may be a gross exaggera 
tion. Maybe each sergeant is sometimes asked to share his 
jeep with another sergeant—particularly a master sergeant. 
But the general lush picture is true. It seems to be axiomatic 
that whatever we do, or attempt to do, under whatever 


G12 


circumstances, even at the risk of national bankruptcy, must 


be done in the grand manner. 


We Have Wasted Time 


We have wasted time. If there is any sense of crisis or 
urgency on the American scene as we begin a new year, it 1s 
not visible to the naked eye. Most of us seem to be keenly 
interested about everything else under the sun except the 
national defense: Business as usual; politics as usual; graft, 
fraud, corruption, and mink coats as usual. We are dragging 


our big feet and riotously squandering our most valuable and 


most precious asset. We are wasting time with both hands. 

An immediate conclusion is that we have not yet learned 
the lessons taught by World Wars I and II. On the record, 
we are an incredibly stupid and weathercock people. We 
trusted Soviet Russia. We thought that lasting peace could 
be achieved by merely wishing for it. We deluded ourselves 
into thinking that military weakness would be a deterrent 
to aggression. We lost contact with the rest of the battered 
and half-starved world and retired, with calm and impres- 
sive dignity, to the pleasant seclusion of our television rooms. 
We have not profited by our past mistakes. 

The only faltering ray of sunshine on the present spend- 
thrift scene is that a few people are slowly becoming aware 
of the fact that we cannot achieve world security at the 
price of American insolvency. 

oth the Navy and the Marine Corps have taken steps to 
correct the deficiencies charged in a recent Senate Prepared- 
ness The 


belatedly adopted a recommendation that the ability to 


Subcommittee investigation. two services have 
economize and prevent waste be considered in rating the 
efficiency of officers in the future. 

Not to be surpassed by the Navy in at least paying tribute 
to the noble ideal of economy, the Army has embarked 
upon what it describes as “a concerted and continuing pro- 
gram of cost-consciousness.” 

Secretary of the Army Frank Pace, Jr., recently had this 
to say: “The cost element alone involved in equipping our 
forces properly for war is a tremendous drain on the 
Nation’s economic resources and a heavy burden upon the 
American taxpayer. Every effort must be made by all con- 
cerned to obtain the ultimate value from our appropriated 
dollar.” 

This is the most sensible thing the Army has said in a 
long time. There are indications that the Air Force is like- 
wise driving home for all hands the absolute necessity of 
keeping the costs down. But it is an unceasing battle and it 
must be waged relentlessly. Another such year of cost 
unconsciousness as 1951, in which we tossed our largesse 
to the four corners of the earth, and the American taxpayer 
will have a moral duty to demand that waste be declared a 
criminal offense—from private to president—and that penal- 


ties be imposed as fit the crime! 
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e@ AT NEW YORK.—A record at- 
tendance of 1,855 members and guests of 
attended the Industrial 
Dinner Meeting under the 
New York Post at the 

December 5, 1951 

Atomic Energy Com 
honor, 


the Association 
Mobilization 
auspices of the 

Waldorf-Astoria, 
Members of the 
mission were the guests of and 
Gordon Dean, Chairman of the Commis- 
sion, was the principal speaker. James L 
Walsh, president of the Association 
Vice Adm 


president of the Post, pre- 


Was 
toastmaster ; George F 
Hussey, Jr., 
sided. The invocation was given by the 
Rev. Dr. Julius Mark, senior rabbi, Con 
gregation Emanu-E! of the City of New 
York. 

Preceding Mr 
will be published in the next issue of this 
journal), the Adm. W. H. P. Blandy 
Gold Medal of the Association was pre- 
sented to Adm. Albert G. Noble, retired 
former Chief of the Bureau of Ordnance, 
Department of the Navy. The presenta- 
on behalf of the Associa- 
read the 


Dean’s address (which 


tion was made 
tion by Admiral 
accompanying the 
outstanding record 


Blandy, who 


citation award and 
spoke in tribute to the 
of Admiral Noble throughout his 
Navy career. The of the 
York Post in charge 
Phillips, chairman, and 
the following members: J. L. Auer, P. R 
Bassett, 1 F. Brown, C. Stewart 
Comeaux, Charles Paul T. Cullen, 
Will Eisner, B. F. Fairless, Crosby Field 
Max Greenberg, J. M. Gruitch, H. 7 
Luria, D. B. MacMaster, R. L. Maxwell, 
Chester Mueller, T. I. Parkinson, H 
Robert Samstag, P. B. Scott, L. W 
Stearns, L. C. Stowell, Frederick Tom- 
kins, A. E. Van Cleve, and J. S. Walker 


In conformity with traditional practice 


long 
New 


of the meeting com 


committee 


prised John G 


Cox, 


the excess of receipts over expenditures 


from the meeting will be donated 


charitable and relief purposes of 


armed services 


MEETING.— Incident 
Industrial Mobilization Dinner at 
December 5th, a meeting 


e DIRECTORS’ 
to the 
New York on 
of the Board of Directors of the 
tion was held at 10:30 a.m. that day in 
the Council Room of the University Club 
Activities of the Association during the 
current year were reviewed by members 
of the staff of national A.O.A. headquar- 
ters, and policies governing the programs 
and activities of the Association for the 


A ssocia- 
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ASSOCIATION AFFAIRS 


were considered at length 


Walsh, president of the As 


sociation, presided at the meeting, and the 


coming year 


James L 
following directors and officers were pres 
ent: Vice-Presidents Herbert A 
Harvey C. Knowles, Louis Polk 
L. Biggers, and John S. Pfeil; 
William W. (¢ Frederick H 
Payne, | Slezak, R I 
W H. P. Blandy, Levin 
C. Jared Ingersoll, K Keller 
D. Wiman, Donald F. Carpenter, ¢ 
Stewart Comeaux, and J. FE 

Also in 
Delafield, counsel ; Henry N. Marsh, get 
eral chairman, Divisions and Committees ; 
Leo A. Codd, 


Florence G. Ferritet, 


Gidney 
Robert 
Directors 
' 

oleman, 
John Gillmor 
Campbell 


Charles 


rainer 


attendance were John Ross 


executive vice-president ; 
Roger 
A.0O.A 


Lewis 


secretary ; 
editor of 
Burton O 


E. Lewis, managing 


publications; and 
staff consultant 
policy discussed 


Principal matters of 


were programs and activities of local 
Posts of the Association and 


activities 


principles 


governing _ the > Technical 


Divisions and Committees 


In the former field it was recommended 


that individual national officers of 


\ssociation meet with the boards of 


rectors of Posts at least once a year 


ofter every assistance to the programmir 


of meetings, providing speakers, assist 
with plant visits and demonstrations 


developing liaison with the various esta 


lishments of the armed forces within tl 


respective areas of the Posts. Consider 


able emphasis was placed on the advis 


ability of establishing a speaker's bureau 


to assist m furnishing qualified speakers 


st functions 


Statement of policies governing the 


principal activities and procedures of the 


lechnical Divisions and Committees was 


agreed It will be published in full in 


upon 


the next issue of this magazine after 


transmittal to the chairmen of all Divi 
Committees 


Henry N. Marsl 


general chairman of 


stons and 
was confirmed as 
Divisions and m 
Polk who had 


presidency u 


mittees, succeeding Louis 
harge of 


Polk is 


Post of the 


assumed the vice 


Divisions and Committees. Mr 
president of the Cincinnati 
and president of the Sheffield 


Ohio Colonel 


\ssociatior 
Dayton 


been identified with the 


Corporation, 
Marsh has 


explosives industry of the 


long 
United States 
official of the Hercules 
Wilmington, D 


\ special committee of officers 


and Is an 
Powder Company, 
nted to consider and recomn 

Fourth 


be 


time and place for the Thirty 


nual Meeting of the Association to 


the spring of 1952 
e AT LANSING.—Maj. Gen. | 
Dent, Ir 
Air Development Center 
Air Fores 


guest ot 


General 
United 


was the principal speaker 


Commanding 


honor at a meeting 
American Ordnance 
Oldsmobile Audi 
Tuesday, November 


more than Post 


in the 


Adm. W. H. P. Blandy, left, pins the Blandy Medal on Adm. Albert G. Noble, right. 
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As honor guests assembled for the A.O.A, Industrial Mobilization Principal participants in the A.O.A. Industrial Mobilization Din- 
Dinner at the Waldorf-Astoria, New York, December 5, 1951. ner Meeting at the Waldorf-Astoria, New York, December 5, 1951. 


- 


Left to 1 t ' < ’ llins Staff, ( S. Army ( Left t . John G. Phillips, presiden nternat Business Machines 
Hoy presi r 1-Sy st Maj. Gen. E. L. For Corporation, chairman, Reception Committee; Adm Iber Noble, former 
( f im \ nowles, vice-president, A.O.A Chief ireau of Ordnance, U.S.N r pie Y Blandy Gold 
I 1 Maxwell, New Y Meda w Distinguished Ordnance Serv ice Adm *. Hussey, Jr 
n Chief, Bureau of Ordnance esid w York Post 
who presided at the dinner meetin ) 2 ir 1, United 
Atomic Energy Commission 
L. Walsh, president, America rdnar latior t AS 
nd Adm. W . Soumeen i 
members and guests were in attendance Preceding the meeting a dinner was man Cc hat time Knowles will 
the rostrum with General Dent served to all members and guests. Spe continue as a vice-pres nt of the As 
E. Skinner, vice-president of Get cial acclaim was accorded Thomas ( sociation and a member of its board of 
Motors Corporation and a founder Downey of the Lansing Chapter who has directors and executive committee 
he Lansing Chapter. Lester V. Carl broken all records in enrolling individual Bob Telford is first vice-president of 
son, president of the Chapter, presided members of the ) During the the Silas Mason Company and vice 
General Dent's address described pres month preceding the meeting, Mr president of Mason & Hanger Company 


ent problems and current developments Downey personally directed the enroll foth are well-known firms of engineers 


in the vast field of aircraft-armament ment of more than 200 A.O.A. members and contractors whose speciality is heavy 
progress. He showed for the first time construction. Mr. Telford has been con 
a film describing the tests and demonstra e AT DETROIT. he annual dinner of — tinuously engaged in engineering and 
at Wright Field on October Sth the Michigan Post w: ld on Wednes production work for Army Ordnance 
more than 3,000 members of the lay, December 12t! n the Grand Ball since 1940. A major portion of his time 
Ordnance Association were guests of the room of the Book-Cadillac Hotel. Lieut and talent has also been engaged in per 
Air Force at the Thirtv-Third Annual Gen. Edward H. Brooks, Commanding forming rchitect-engineer and _ other 
Meeting of the A.O.A General of the Second Army, and Col services for the Energy Com 
The film is tremendously interesting 2 \. Marshall, military critic of the missiot 
vill be available shortly through Na Detroit News, w th guest speakers Prior » taking up his duties as vice 
Headquarters of the Associatior Since this issue of ORDNANCE goes to president f tl Mason companies in 
to local Posts, educational it press as the meeting 1 d, a more com 1943 he ved as engineer, superin- 
stitutions, and patriotic societies as a plete account wil published in the tendent, and manager on various impor 
ster] ample of industry-armed forces succeeding issue tant projec including the construction 
cooperatior \ yuncement concerning Plans for the meeting were under the of powde ind shell and bomb 
the availability of the film will be made supervision of the following officers of loading pk 


to all Posts shortly the Post: Kenneth B. Coates, president ; Mr. Telford has also directed major 


i 
Mr. Skinner spoke at length of the Robert L. Biggers, fir vice-president engineering operations, such as subway 


plan for dual-purpose plants as proposed S. E. Skinner, second vice-president ; and vehicular tunnels in New York and 
by C. E. Wilson in an address before the Lester R. Downie, secretary-treasurer ; Boston, Grand Coulee Dam. and Hudson 
members of the A.O.A. at their annual and the following directors: Mr. Biggers, River dge foundations 


meeting in Cincinnati, October 1951. In Henry T. Bodman, Harold R. Boyer, Mr lford brings to hi y Associa 


elaborating on the Wilson plan Mr Walter O. Briggs, Ir.. Mr. Coates, John tion assigun f experience, 


Skinner stressed the point that dual S. Coleman, Joseph M. Dodge, Benson unusual industry 1 outstanding admit 


1 


purpose plants are not necessarily new M. Ford, Edward T. Gushée, George W 


plants or plants ! t solely for a Mason Charles 5S Mott John W 


| 
dual-purpose output he contrary, tl Paynter (Cseorge H Roderick Mr e AT BOSTON \ 
Wilson principle appli Il plar Skinner, and bert J. Woodall hi . up the 1 
productiot 
er emphasized that l cu e AT SHREVEPORT.—Robert L. Tel 
ns-producing establishments, larg ford, a resident of Shreveport, a director 
ich hold production facil of the Louisiana Post, and for many years 
¥ 


hile utilizing other faciliti 1 leading figure u he Ordnance fra 


peacetime produc t ternity as been chosen chairman of the 
dual-purpose ar Association's Rocket, Bomb and Artillery 

said, because they c Ammunition Divisior He succeeds in 
overhead facilities sucl | this capacity Harvey C. Knowles who 


cafeteria up storage 1 organized the Division following World 1 il isting pouring operation, 


War II and who has served as its chair li ' if metallurgical proc 
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While the Reception for honor guests was in progress at the A.O.A 


Industrial Mobilization Dinner Meeting at 


and erosk 
irious metals, includ 
onstration of th 


inspection 


al aly Wu 
component 
prece 
rival the best 
cers’ Club 
one 
titanium 
very instruc 
titaniun 


ions but 


the 


ance t 
Ordnance 


m, studies 


Waldorf-Astoria 


Un 


advantages 
At an earlier 
Yankee 
constitution and by-! 
amended to recognize 
y consistent wi 
the armed services 
nomenclature of sub 
Defense 


Watert 


partment of 
ship at the 
the changes 
The officers of 
president, Lym 
dents, H. A 
nd W. Bruce 
asurer, Helg 


pa 


Post directors proposed tl 


aws of 


A.O.A 


before entrance of honor guests at the 
December 5, 


Just 
Dinner Meeting in New York, 


Mobilization 


EGLIN AIR FORCE BASI 


Col (Carnet 


t it ober e AT 


meeting 


unificatior 
with 
portunity 
members 


in Miami 


seasot 


Quite recent 
new sietter t 


nembers. Goo 


e AT ALBANY 


F. Carlson, chairman 


Industrial 


Present at the Lansing Chapter meeting were, left to right: I 
of the Lansing Chapter; Maj. Gen. Fred. R. Dent, Jr.. Commanding General of the 
Wright Air Development Center, Dayton, Ohio; S. E. Skinner, General Motors vice- 
president; J. F. Wolfram, General Motors vice-president and general manager of 
the Oldsmobile Division; and Joseph A. Anderson, works manager, AC Spark Plug 
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Erlicher emphasized the magnitude of 
private industry's production task today 
by citing the fact that a ton of supplies 
a month must be furnished for every 
American soldier in Korea. 

Milburn declared 
Eighth Army will 
pushed out of Korea. While respecting 


such an enemy as the Chinese, he asserted 


that the 


never be 


General 
American 


that they are no match for a mechanized, 
well-equipped, modern army 

“We are outnumbered ten to one,” he 
said, “but with the equipment that you 
men provide, we will more than hold our 
own.” 

Mr. Blythe spoke of the importance of 
small business in Government plans for 
He stressed the fact 


seeing 


increased production 
that 
that 
he showed, through figures, that this is 


Government is interested in 


“small business gets its share,” and 
already so. 

Dr. Houston reported that the reduc- 
tion in engineering student enrollment in 
the Nation's colleges since 1947 has been 
enough 


so sharp that there are not now 


engineering students to meet even the 


needs of a peacetime economy, not to 
mention the expanding military mobiliza- 
tion and the expanding industrial defense 
program 

Dr. Houston suggested ways by which 
the acute situation could be helped. The 
first and most important thing, of course, 
was to increase engineering freshman en- 
colleges. To accomplish 
the fullest 


point 


rollment in the 
this he 
licity 


p< ssible pub 
out the 


secondary 


urged 


which would need, 


and greater cooperation in 
schools to discover and qualify more stu 
dents for engineering studies in the 
colleges 

meeting, visiting 


Prior to the dinner 


military and Government representatives 
toured the facilities of Watervliet 
Col 


mandant 


Arsenal 


with Harry Rising, arsenal com- 

Other officers for the current season are 
Ledyard JTr., first 
dent; Sanford L. Cluett, 
president; Hiland G. Batcheller, 
diate past president; Edward §S 
Webster of Watervliet Arsenal, secretary- 
treasurer. 


The new 


Cogswell, vice-presi 


second vice 
imme- 


and 


John 


also it clude 
T. Cummings, Paul S. Hamilton, Charles 
Kirschenbaum, Chester H. Lang, Albert 
H. Maggs, Brig Wendell Westover 
Col. Harry N Johnson, 
and Leon W 

Chairmen of standing 
John O. Amstuz, Industrial 

and Dr. W. E 


Progress 


directors 


Gen 
Rising, Ernest } 
Dwyer 

committees are 
Prepared 
Rude Technical 


ness ; 


e AT ANN ARBOR.—The first regular 


meeting of the current season was held 
on November Ist Prof. E. T. 


Vincent, chairman of the Department of 


when 


616 


Following presentation of an A.O.A. check for $7,123.70 to the Air Force Aid Society, 


Louis Polk (right), 


vice-president in charge of Technical Divisions and Committees of 


the A.O.A., and president of the Sheffield Corporation, Dayton, Ohio; and Harvey C. 


vice-president of the 
Cincinnati, chat 


Knowles (left), 
& Gamble Company, 


Association 
with Lieut. 


vice-president of Procter 
E. W. Rawlings, Com- 


and 
Gen. 


manding General, Air Matériel Command, Wright-Patterson Air Force Base, Dayton. 


Mechanical Engineering at the Univer- 
sity of Michigan, addressed the 


the subject of jet propulsion 


group on 


Future plans of the University of 
Post 


Willys-Overland plant in 


Michigan include a trip to the 
Toledo 

officers of the Post are 
Jack O 


Ronald 


Present 
president : 
and | 


secretary-treasurer. 


Gerald F. Fox, 
Gillett, 


Modlin, 


vice-president ; 


e AT BIRMINGHAM.—At the 
meeting of the Birmingham Post, Decem 
ber 7, 1951, Maj. Gen. E. L. Ford, Chief 
Ordnance, was the honor guest 


annual 


of Army 
addressed 
Post at a 
evening at the 


and principal speaker He 


200 members of the 
meeting held 


Hotel The 


marks was that it is everybody's job to 


nearly 
dinner that 
Tutwiler theme of his re- 
put superior ordnance in adequate quanti- 
ties into the hands of 

Merrill E 
Gin Company, and president of the Post, 
Col. William J 


Birmingham 


our troops 
Pratt, president, Continental 


Rushton, chief 
District, 


audience 


pre sided 
of the 


presented General Fi: the 


Ordnance 
The dinner meeting was the climax of 
of activities by the 
taken 
tour 


a day-long progran 
Post. At 9:30 a.n 
bus for an inspection 
Depot 


members were 


by chartered 
of the Annistor 


plant now forging 


Ordnance and 
and machining 105-mm 
was served at the depot 


returned to the Tutwiler Hotel 


shell. Luncheon 
rhe party 
at 4:45 p.m 

At an election of officers, Mr 
pre sident by 
Lawson, president, Sheffield 
& Iron Pratt 
to represent the Birmingham Post on the 
Council of the Ordnance As- 
sociation. Other officers who were elected 


Pratt was 
Claude §S 
Steel 


was chosen 


succeeded as 


Sloss 


Company. Mr 


American 


Bradford C. Colcord, 
ror 

treasurer, Robert D. 

Life 


Birmingham, Ala 


Vice-president, 
president, Woodward 
Woodward, Ala 


C often, 


are 
Company, 
Protective Insurance Com- 
pany, 

Ralph F 
South, 


secretary, 


Parker, 8328 First Avenue, 


Birmingham, Ala 


rhe following 
filen J. 
Plantation, 


directors were also elected 
Armstrong, Cedar Grove 
Natchez, Miss.; James M 
Alabama Company, Bir- 
mingham, Ala.; J. L. Bedsole, 


Williams 


Barry, presi- 
dent, Power 
owner, 
Box 


Company, Prichard la. ; 


er, executive vice-president, 


Chamber of Commerce, Birmingham, 
Ala.; I i Blend, plant manager, 
Wolverine Decatur, Ala 
Robert ( Crumbaugh, manager, E. I, 
du Pont de Nemours & 
mingham, Ala.; K. R 

Cast 

Birmingham, Ala 
president, Atl 


Tube Division 


Company, Bir- 
Daniel 
Iron Pipe Com. 
R. S. Lynch 
Company, At 
Ga ( Pratt Rather 
Natural Company, Bir. 
ming \la.: Walker Rew is, 
Anniston 


chief en- 
gineer, American 
pany, 
antic Steel 
lanta president 
Souther Gas 
presi 
dent labam: ipe Company 
| el, president, Tennessee 
& Railroad Company, Bir 
Ala.; B. C. Blake 


Connors Stee} 


vice-presi 

neral manager, 
pany, Birmingham, Ala 
e AT DAYTON.—Thx« 
nance Ass« donated 
the Air Force Aid 


represented the 


Ord 
$7,123.70 to 

This 
receipts over 
expenditures of the Third Annual 
Meeting of the Association at Cincinn: 
and at Wright-Patterson Air 33 
in Dayton, October 4 and 5, 


American 
Clation 
Society sum 
excess of 


Thirty 


Force | 
1951 
The presentation was made at the Base 

by Louis Polk, president of the Sheffield 


ise 
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Corporation, Dayton, a vice-president and 
director of the Association and president 
of the Cincinnati Post. The check was 
received by Lieut. Gen. E. W 
Commanding General, Air 


Rawlings, 
Matériel 
Command. 

Association policy 
from its annual 


traditional 
to donate the 


It is a 
surplus 
meetings to the relief or aid society of 
the host The 1951 contribution 


was twice as 


service. 
more than large as any 
made in the past. 
The Air Force Aid 
emergency assistance to Air 
Force personnel in 
death. It 
fund for college-age 
Also present at the 
Maj. Gen. Fred. R. Dent, Jr., commander 
of the Wright Air Development Center ; 
Harvey Knowles, vice-president, Procter 


Society furnishes 
financial 
time of illness or 


also supports an educational 
children of airmen 


ceremony were: 


& Gamble Company, a senior vice-presi- 
dent of the and Clarence 
Hamilton, assistant to the president of the 
Sheffield Corporation 

Subsequently the following letter was 
received by the Association from 
Hoyt S. Vandenberg, Chief of 
United States Air Force: 

“On behalf of the United States Air 
Force, I wish to express again our appre- 
ciation of the generous gift the American 
Ordnance Association has made to the 
Air Force Aid Society. The good will 
of your Association has contributed im- 
mensely to the suppert of the Air Force 


Association 4 


Gen. 


Staff, 


Aid Society in achieving its goal of pre- 
viding emergency financial assistance to 
all Air 


pendents.” 


Force personnel and their de- 


e AT SYRACUSE.—One hundred and 
fifty 
New York Chapter of the Empire Post 
gathered for the annual meeting of the 


members of the Syracuse-Central 


Hotel Onondaga, 
10, 1951. The Chapter 
formally welcomed by the Central 
New York Inspector of Naval Material, 
Comdr. A. W. Czehatowski. A _ special 
guest at the meeting was Col. Harry H 
Haas, deputy chief of the Rochester Ord 
nance District 

The principal speaker of the 


Chapter at the 
cuse, 


Syra 
on December 


was 


evening 


was Brig. Gen. Emerson L. Cummings, 


chief of the Industrial Division of Army 
detail the 


ordnance pro 


Ordnance, who described in 


current objectives of the 
duction program 

Announcement was made of the fesigna 
tion from the Empire Post and from the 
Chapter of Carl Dietz, a founder of the 
Chapter and long-known throughout the 
United States for his leadership in ord- 
nance-industry activities. Mr. Dietz is 
New York City 
retaining the presidency of the 
Corporation of Delaware has relinquished 


moving to and while 


Lamson 


direct administrative responsibilities for 


the subsidiary, Lamson of Syracuse. 
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John D. Williams, vice-president of 
Lipe-Rollway Corporation, was succeeded 
as chairman of the Chapter by Ray C. 
Malvin, vice-president and general plant 
manager of Fitzgibbons Boiler Company 
of Oswego. Other officers of the Chapter 
are: 

First vice-chairman and meeting chair- 
man, Stanley H 
sistant, Carrier 


Ellison, executive as- 
Corporation, Syracuse ; 
Second vice-chairman and membership 
chairman, John J 
manager, Porter-Cable 
pany, Syracuse ; 


sales 


Com- 


Dean, assistant 
Machine 


The following vice-chairmen were also 
elected: George R. Auld, vice-president, 
Carrier Corporation, 
Fred N. Claypole, factory 
manager, Brown-Lipe-Chapin Division, 
GMC; Robert I. Hicks, president, Lam- 
Richard W. 
Ltd., 
Oneida; Charles D. Osborne, publisher, 
Auburn Citizen Auburn ; 
Mark Russell, Pass & 
Seymour, Inc., Syracuse; and Lowis K. 
Sillcox, president, New York Air Brake 
Company, Watertown 


Manufacturing, 
Syracuse ; 


son Corporation, Syracuse ; 
Noyes, research engineer, Oneida, 
{dvertiser, 


chief engineer, 


Gwyn Thomas, public relations direc- 
tor, Manufacturers Association of Syra 
cuse, was elected secretary of the Chapter. 


e RICHARD D. STEUART, 
newspaperman and charter member of the 
American Ordnance 
faltimore, Md., October 15, 
expert 


veteran 


Association, died at 
his home in 
1951 


on firearms of the Confederacy 


He was a world-renowned 
An acknowledged authority on the his 
Maryland and of the Southern 
States, Mr. Steuart wrote for many years 


tory of 


under the pen name of Carroll Dulaney 

A collector of firearms specializing on 
Confederate Colts, Mr 
collection is displayed at Fort McHenry, 
In 1934 he published in this 


magazine “The Story of the Confederate 


Steuart’s priceless 
Baltimore 
Colt” a scholarly and definitive presenta- 


standard work 
ORDNANCE 


which has become a 
issue of 


tion 
of reference. The 
magazine containing Mr. Steuart’s dis- 
cussion of the Confederate Colt (Septem 
ber-October 1934) is 
print, and copies of it are 


students of the 


long since out of 


avidly sought 
by collectors and other 
subject 

Mr. Steuart was one of the few writers 
on behalf of the 


wavered in 


American press whose 


pen never defending Ameri 
can ordnance during the wave of pacifism 
United 1930's 


He was a staunch supporter of adequate 


in the States during the 
preparedness and of the American Ord 


nance Association and other patriotic 
organizations. For his wisdom and candor, 
for his loyalty to the best traditions of the 
South as well as his deep knowledge of 


Confederate arms, “Dick” Steuart will 


long be remembered and admired by the 


Ordnance fraternity 


e RAYMOND 
president ot the 


CHARLES 


>an 


FORCE, 
former Francisco 
Post of the American Ordnance 
1951, 


land, Calif. He was an outstanding pioneer 


A ssocia 


tion, died on November 15, in Oak 


in the Ordnance movement and, together 
with Pliny Holt, was one of the first or 
ganizers of the Association on the West 
Coast 

Mr. Force first 
Caterpillar rractor ( ompany and a mem 
Known for 


was president of the 
ber of its board of directors 


his business integrity and sound 
Mr. Force laid the 


basic 


judg 
ment, foundations for 


many policies which have guided 


Caterpillar’s growth since it was founded 
in 1925. He 
until 


served as the 
1930 


company’s 


president and then became 


chairman of its executive committee and 
a member of the board 

He manifested constantly his keen in 
terest in all matters pertaining to the 
national defense, and it was always pos 
sible to count upon his utmost cooperation 
in advancing the interests of the Associa 
tion. His passing is deeply mourned by 
his many friends and associates in civilian 


and military life 


e C. L. BEST, and 
tractor builder, died September 22, 1951, 
at San Calif. One of the 
Caterpillar 


pioneer inventor 
Francisco, 


founders of Tractor Com 


pany, he was chairman of the board and 
member of the executive committee at the 
time of his death 
He opened his own farm machinery 
factory in 1910 and continued as presi 
dent of his 1925 
the Holt 
merged to form the Caterpillar 
Company. Mr 
the board of the 
Throughout his long business career he 


keen 


problems 


firm until when it and 


Manufacturing Company were 
Tractor 
Best became chairman of 
new organization 

always took a interest in national 


defense and will always be 


remembered for his many fine contribu- 
tions to ordnance 

e CLYDE WHITLATCH, long a mem 
ber of the died at 
Bradenton, Fla., on 195] 
Following a distinguished military career, 


Mr. Whitlatch Ord 


civilian first 


Ordnance fraternity 
September 7 
continued to serve 
nance in a capacity. His 
following his military retire 
Fiek 


Ordnance. In 


assignment 
Service, Office of the 
1943 
and, 
States 


Rock 


ment, was mn 


Chief of he served 
with Ordnance overseas 
United 


Office at 


upon his 
joined the 


Island 


return to the 
Field 
Arsenal 
Colonel Whitlatch was noted as an ex 
was a member of the 
Officers’ Rifle Team 
in New York City that won the McNary 
Cup. 


DeTVvice 


pert rifleman and 


Ordnance Reserve 
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Gear Problems... 


Those with questions on design and applica- 
tion of high precision gears quite naturally 
visit Fellows. For more thar 50-years our en- 
gineer-specialists have met and solved the 
most intricate problems of gear production. 


The resulting fund of cumulative experience 
is available to Ordnance whenever they 


need an ‘engineering assist’. 


In addition to this service Fellows designs 
and manufactures a line of complete equip- 


ment for cutting, finishing and testing gears. 


Jiltows 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 323 Fisher Bldg., Detroit 2 « 5835 West North 
Avenue, Chicago 39 * 2206 Empire State Bidg., New York I. 





ENTS 


ENGINE-PARTS STANDARDIZATION 


high-mortality parts of 


Navy, and Air 


is also being 


\ 4-year program to standardize the 


Army, Force is 


engines used by the 
Maximum interchangeability 
1,187 different fast- 
d 


gasoline 
nearing completion 


138 different engine models, 


achieved. On 
moving parts could be reduced to a family of only 63 parts, ar 
program 


15 bore sizes could be reduced to 5 basic sizes. The 


will be expanded to cover Diesel engines 


ONE-MAN HELICOPTER 


The first 
Rotor-Craft Corporation of Glendale, Calif 


world’s rocket helicopter has been developed by 


It weighs less than 
100 pounds, can be parked in a space no larger than the top 
of an office desk, and is designed 

man and 


to carry one spe cial 


armament at a rate of climb never 
before held possible for helicopters 
Liquid-fuel rockets, self-starting 
and throttle-controlled, are mounted 
in the tips of two small rotor 
blades 
steel tube 
to support fuel tanks, a pilot's seat, 
and cargo hook. A tube extending 


backward from the rotor hub car 


The rotor is attached to a 
which curves downward 


ries a small rudder, and another 


extending forward and down is the pilot's control columr 
rhat’s all there is to it 

The weird little machine is kr 
been developed for the Office of Naval Research. Ground tests 
were begun recently at a military base in the Los Angeles area 


an airplane or descend ver- 


own as the “Pinwheel,” and has 


With power off it can glide like 
tically like a parachute. Its rocket motors display no flame, and 
in approaching an enemy location at night it would be next to 
darting little pilot 


are restricted but the accompanying 


impossible to spot the machine and its 
Photos of the new machine 
configuration of the one- 


artist’s sketch shows the approximate 


man device 


NEW ARMORED VEHICLES 


of medium 
810- 


of armored vehic'es, forming a family 
and heavy tanks and built 


horsepower AV-1790-5b Ordnance-Continental air-cooled motor 


\ number 


related around the 


weapons 
were described recently by the Army 
On the list are \ new medium-gun 


the T97; 


tank, 
a new howitzer motor 
P43; and a 


designated the 


48; a new gun motor carriage 
carriage, the T108; a new heavy-gun tank, the 
new engineer armored vehicle, the T39 
The T43 will carry a 120-mm 


American tank. The 


gun, the heaviest weapon yet 
197 gun motor carriage is 
M40 now in use in 


50 machine gu 


carried by an 
designed eventually to replace the Korea. It 


mounts a 155-mm. gun and at least one caliber 
Further details are classified 

The M47 is an improved model of the 
fighting in Korea. The 


a boom and other equipment 


M46 


T39 armored bulldozer 


Patton, now 


Carries a gun, 


[44 cargo tractor, which 


personnel 


Other new Army vehicles are the 


Carrier, a Cargo 


weapons as the 


can serve as an armored tracked 
carrier, or a heavy prime mover for such 


240-mm. howitzer ; also the T51 heavy recovery vehicle designed 


ORDNANCE 





FASTER SHELL BANDING 


Proof again that you get better results on an amazing range of jobs, 


with the oil-smooth speed and power control of 


MULTIPRESS™ 


At speeds up to double those attained by 
other methods today, the Multipress at 
right brings new precision to shell-band- 
ing operations. 





Combining its rapid, fully controlled 

“continuous squeeze” action with a ta- 

pered, solid die, Multipress assures uniform GILDING 
va fect gt one ag : METAL 

metal flow in contracting banding rings BLANK 
. reduces chance for metal fracture . . . 





eliminates work-hardening of metal . . . 
provides uniform radial pressures around 
the entire band . . . leaves no parting 
marks as dies are raised. In addition, the 
Multipress equipment requires less space 
than most other shell-banding equipment. 


This new Multipress shell-banding process 
is applicable to projectiles of almost any 
size. Quick, easy tool changes adapt the 
press shown here to 20mm, 75mm, 76mm, 
90mm, 105mm, 120mm and other shell 
sizes. 


QUICK CONVERSION — to an enormous 
range of jobs calling for accurate speed 
and pressure —is an established Multi- 
press advantage. Eight frame sizes can be 
equipped for almost any ram action or 
operating sequence. Manual or automatic 
controls. Automatic Multipress Index Ta- 
bles and other accessories available for 
special needs. Capacities from one ton 
to fifty tons. Write for full details. 


f 
The DENISON Engineering Co.f © 


1205 Dublin Road, 


Columbus 16, Ohio DE N ISON 
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I EQUIPPED AND EXPERIENCED 


| 
fm 10 PRODUCE FOR DEFENSE! 


| MILITARY PRODUCTS BY EVEREDY 


The composite photo above shows some of the 
products made by Everedy during World War II. 
This material covered a wide range of sizes and 
shapes; from 8” diameter spherical steel Floats 
for the Navy to small Folding Fin Assemblies for 
Air Force Rockets. Quantities. raiged -into.the 
millions. Operations on the various products 
included shearing, stamping, drawing, forming. 
grinding, drilling, plating, welding, polishing, 
lacquering, spray-painting and many others. In 
the case of several products, Everedy's ingenuity 
in devising new production methods, and the 
equipment to go with them, brought about very 
substantial savings in time, money and man- 


SEND FOR THIS BOOKLET 


If you're bidding or producing on defense contracts, you 
moy find it worthwhile to sub-contract your stamped or 
plated parts to a firm such as ours, which specializes in 
cold rolled steel but can handle aluminum or stainless. 
To get details of our facilities, personne! and experience 
just send for our booklet—“Equipped and Experienced 
to Produce for Defense” 


— EG ee 
Gentlemen: Your booklet may help solve a tough defense production 
problem for me. Send my copy at once to: 
Company 
Address 


City and State 


power... the three essentials in any production. 


Attention 


T/Im ons 2) 2420) G47 
eS te a oe 


wWOF & . R CHROM 


New Developments 





to recover disabled tanks from the battlefield even during a 
battle. 


ARMOR PLATE QUENCHING PRESS 

The giant 2500-ton armor plate quenching press shown here 
is one of several now being built by the Hydraulic Press Manu- 
facturing Company, Mount Gilead, Ohio. Designed for armor- 
plate production, this press 
will handle large plates from 
one-half to two inches in 
thickness. It has an over-al 
bed size measuring 72 


? 


235 inches. Clearance be 


tween rod shields is 98 by 


72 inches. Hot armor plate 
from the hardening furnace 
is placed in the press and 
held under pressure betwee! 
being 
with cold water. Prior to the 


dies while sprayed 

levelopment of this hydraulic press 
quenching method, the plate had to be straightened after it was 
cooled, employing mechanical presses and permitting only a small 
portion of the plate to be straightened in the press at one time. 
This slow and tedious process taking hours is now handled by 
the armor plate quenching press in less than two minutes and 


entirely eliminates subsequent straightening operations 


REVOLUTIONARY “COLD SUIT” 

The Army Quartermaster Corps is developing a revolutionary 
single-layer, molded-plastic, winter combat garment, employing 
the so-called “vapor-barrier” principle and minimizing the need 
for drying wet clothing in the field. The new garment is designed 
to be worn without underclothing under certain field conditions 
and would drastically reduce the number of items and the 
weight of winter combat uniforms 

Experiments have placed particular emphasis upon the “flota- 

characteristics” of the garment. Quartermaster scientists 
and field observers, who donned the new outfits and plunged 
into water over their heads, established that the buoyant gar- 
ment makes a man unsinkable, even when wearing a 26-pound 
pack 

The immersion tests also established that such moisture as 
remains on the skin and on the inside of the garment, even 
after a thorough drenching, is promptly warmed up by normal 
body heat after the wearer climbs out of the water into air 
temperature as low as freezing. Previous tests indicated that 
the garment may be worn with comfort, at least in test chambers, 


in temperatures as low as forty degrees below zero 


LONG-BURNING FLARE 


weapon—a _ long-burning flare 
which illuminates an area several hundred feet in radius—has 
been invented on the Korean front by Ist Lieut. Charles J] 


" 1 


Husch. The flare throws a bright yellow flame and lights up 


\ new ingenious defensive 


surrounding terrain for more than five hours 

The device is constructed from two empty shell cases filled 
with a mixture of Diesel fuel and gasoline and placed in a 
mortar ammunition container with an ordinary trip flare. The 
ammunition container in turn is filled 
gasoline. When the flare is ignited it sets fire to the napalm in 


the incendiary fluid in the 


with napalm, or jellied 
the base of the container, heating 
shell cases to the boiling point The ensuing pressure forces 
burning vapor six to ten feet into the air through perforations 
in the tops of the cases, and the brilliant yellow flame results 


LIGHTWEIGHT BOOSTER ROCKET 
Details of a new lightweight rocket booster that can double 
the power of jet fighter aircraft operating at high altitudes 


were announced recently in London. Known as the “Snarler,” 
the new unit is reported to have developed an extra 2,000 pounds 
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HOW CHRYSLER CORPORATION 
DEVELOPED MORE EFFICIENT CAR ENGINES 


The engineering story behind high-compression power plants 
that squeeze more power and performance from fuel 


Charles Kerlee, official Navy photographer 
in World War II, brings this behind-the- 
scenes picture story from Chrysler Corpora- 
tion —the story of great engines that offer 
brilliant performance in the new Plymouth, 


Dodge. De Soto and Chrysler cars. 


NEW TYPE OF ENGINE; the 180-hp. FirePower. Engineer Philip M. 
Rothwell points to dome-shaped combustion chamber developed 
by Chrysler to squeeze more power from each drop of gasoline. 
The FirePower, like every Chrysler Corporation engine, runs 
brilliantly on regular fuel. Chrysler high-compression engine 
research and development began in 1924, is reflected in today’s 
powerful Plymouth, Dodge. De Soto and Chrysler cars 


NEWEST “GETAWAY” TEST helps measure engine response. 
When this Plymouth Cranbrook starts forward, the long 
tape runs through an electronic machine which mea- 
sures how far the car moves in each 1/30th of a second 
Constant testing leads to superior performance in all 
Chrysler-made engines. from the new and sensational 
Chrysler 180-hp. FirePower to the 97-hp. Plymouth 
engine with its high 7.0 to 1 compression ratio 


CAR WITH 9 GAS TANKS. This unique test helps engineers 
make engines use fuel more efficiently. Each of this 
De Soto's 9 special tanks feeds gasoline to the engine 
at certain speeds, while electronic machines record 
exact amount of gas used. With this information, 
Chrysler Corporation engineers can improve carburetors 
to give best performance at speeds most people drive. 


C m RYS | F - C 0 B p 0 RAT | 0 N engineers and builds PLYMOUTH, DODGE, 
DE SOTO, CHRYSLER CARS & DODGE TRUCKS 
Chrysier Manne & Industral Engines . Oilite Powdered Meta! Products . Mopar Parts & Accessories . Airtemp Heating Cooling Refrigeration . Cycleweld 
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Brown & Sharpe... 


Never before has a line of micrometers offered such an 
outstanding combination of advanced features as the 
new Brown & Sharpe Micrometers. 

Greater durability and accuracy are provided by the 
stainless steel, one-piece spindle and screw with hard- 
ened and ground threads. Easier, more accurate read- 
ing is made possible by the widely-spaced divisions, 
large-size thimble, black graduations, and dull chrome 
finish. Long-wearing carbide measuring faces assure 
enduring accuracy. 

See these new micrometers at your tool suppliers. For 
illustrated folder describing the completely new line 
of Brown & Sharpe Micrometers, write Brown & Sharpe 
Mfg. Co., Providence 1, R. 1., U.S. A. 


FEATURING 
Carbide measuring foces ® Larger diameter thimble 


© Exclusive adjustments . . . 


Stainless steel, one 
easy, quick, accurate 


piece spindle 
and screw ®@ Dull chrome finish 


We urge buying through the Distributor 


BROWN & SHARPE ” 


New Developments 





of thrust at sea level. It measures 6 by 3 feet, weighs 215 pounds, 
and has been tested extensively on the new Hawker experi- 
mental aircraft P-1072. The “Snarler” is a liquid-propellant 
motor burning a mixture of liquid oxygen plus water and 
methanol. In contrast with the present rocket boosters on air- 
craft, which burn solids and are reduced to exhaustion once 
ignited, the “Snarler” can be switched on or off, and, unlike gas 
turbine jet engines, it does not rely on atmospheric oxygen which 
rapidly decreases in density with the rise in altitude. It is ex- 
pected that the new motor will be of great assistance in the 
development of future supersonic aircraft 


PLYMOUTH FABRICATES AMPHIBIAN 
Assembly of the first hull for the giant Grumman Albatross 
amphibious air-sea rescue plane was completed by the Plymouth 
Division of Chryler Corporation only five months after the 
corporation started work on the defense assignment. In addi- 


tion, the Plymouth plant has already completed and shipped 
several Albatross hull subassemblies for final assembly by 
Grumman at Bethpage, Long Island 

The Albatross hull, shown in the accompanying illustration, 
measures 60 feet long, 8 feet wide, and 12 feet high. It weighs 
approximately 4,500 pounds, with a gross weight of 6,000 pounds 
when packed for shipping to final assembly. The hull consists 
of 9 major and several smaller subassemblies, made up of about 
6,000 individual parts, all of which are to be fabricated at the 
Evansville plant. The Grumman Albatross is a twin-engined 
amphibious air-sea rescue plane used by the Army, Navy, and 
Coast Guard. It has already seen active duty in Korea 


TIN SUBSTITUTE 

RFC Director W. Stuart Symington recently announced a 
newly developed substitute for tin which has “tremendous im- 
port” for the United States. The new product is a blend of 
plastics with aluminum foil developed by the Reynolds Metals 
Company of Richmond, Va. Production is starting immediately 
and all the output for some time will be taken by the armed 


services 


LOW TEMPERATURE LUBRICANT 

\ synthetic grease has been developed which operates satis- 
factorily on antifriction bearing surfaces and light to moderately 
loaded gears and screw mechanisms in temperatures as low as 
100 degrees below zero Fahrenheit. Research on the project was 
initiated in January 1950 by the Petroleum Products Branch of 
the Materials Laboratory, Research Division, Wright Air De- 
velopment Center 


NEW DRY BATTERY 

\ durable and economical new battery developed by the Army 
Signal Corps will last twice as long as batteries now in use and 
utilize low-grade domestic manganese dioxide instead of the 
high-grade product now imported from the African Gold Coast. 
Manufacture of the new dry battery will be slightly more costly 
than old types, but substantial econemies will result from doubled 
life and reduction in storage and shipping costs. At present, the 
armed forces use dry batteries in some 1,000 applications 
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URING World War II, Fruehauf and Army 
Ordnance engineers successfully developed the 
Full-Automatic, Cab-Controlled Van-Semi-Trailer 
for maximum safety and efficiency in moving explosive 
powder. Nearly 3,000 of these exclusive Fruehauf 
units were built. They received universal acceptance 


by both government and privately operated plants 
throughout the country. 


An improved Fruehauf Powder Haul Van is now 
available. An outstanding example of Fruehauf en- 
gineering and manufacturing experience, it incorpo- 


rates every possible special safety feature to eliminate 


human contact with the Trailer and minimize powder 
hauling hazards. 


Menares Minimized by these Special Safety Factors 


. All interior body surfaces are of non- 
sparking non-ferrous metals. 


and optional side doors swing back 


parallel to Trailer sides for most effi- 
. Interior walls and doors ore lined with dont leoding end unloading. 
laminated wood fastened with brass - All outside panels are completely 
ecrows. weather-lapped, and watersheds 
above doors prevent leakage. 
. All wiring is protected by conduit 
and weatherproof junction boxes and 
connections. 


. The sturdy oak floor is fastened by 
brass bolts to a steel sub floor. 


. Maximum-opening full-width rear doors 


FRUEHAUF Jras/ers 
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FRUEHAUF 
Full Automatic Supports 


add Safety — Save Time, 
Effort, Cost. 





FULLY AUTOMATIC COUPLING 


Coupling is completely cab-controlled. The driver sim- 
ply bocks the tractor under the Trailer, which locks 
the king pin and raises the avtomatic supports in 
one motion. There is no cranking. 


FULLY AUTOMATIC UNCOUPLING 


Uncoupling is quick, safe, and completely cab- 
controlled. The driver merely operates a hand lever 
inside the cab to disengage the king pin, then 
drives away. Supports are automatically lowered 
and locked in the down position. 


FULLY AUTOMATIC CONNECTIONS 


lights and mechanical brakes are avtomatically 
connected through the hollow king pin during 


at Saline git 





d during 
uncoupling. Brakes are set "automatically to pre- 


vent rolling when Trailer is uncoupled 


AcT IS 
HUMAN CONT ELIMINATED! 


ER NEVER 
THE DRIV EAVES THE CAB! 


“ENGINEERED 
TRANSPORTATION '’ 














‘built for 
hard use 


FINE RIFLES don’t have to be delicate. 
Rifles of the Remington "500 Series,” 
for example, can stand hard use from 
inexperienced shooters and still de- 
liver thousands of rounds of accurate, 
trouble-free shooting. 

The common causes of malfunction 
in 22 ,rifles have been overcome in 
the ‘500 Series.”” They have double 

cams, double-locking lugs and two sturdy extractors. 
Their stocks are made of American walnut, and every 
model has a deeply checkered butt plate. 

Critical small-bore shooters are invariably pleased 
by the performance of the Remington ‘‘500 Series”’ 
rifles. Whether it’s the low-cost single shot, Model 
510; the box magazine repeater, Model 511; or the 
Model 512 with tubular magazine—the ‘500 Series”’ 
delivers years of accurate shooting at a surprisingly 
modest cost. 

The rifle pictured above is the Model 513T, the 
aristocrat of the series. It has the same fine action as 
the others, plus a special heavy, 27-inch target 
barrel, target stock and other accessories. 

Whether you buy for training beginning shooters, or 
for your personal pleasure, by all means see these and 
other fine Remington firearms at your dealer's. Rem- 
ington Arms Company, Inc., Bridgeport 2, Conn. 


Serving American Sportsmen since 1816 
e 
Remington 
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Reprints Now Available 


of 


“ 


“Confederate Handguns 
by 
William A. Albaugh, II 


@ This article, which appeared in the November- 
December 1951 issue of OrDNANCE, is a reveal- 
ing and authentic study of the design and manu- 
facture of sidearms issued by the Confederacy. 


With 14 illustrations. 


e Reprints are available without charge upon 


request to the Editorial Offces. 


$ 


AMERICAN ORDNANCE ASSOCIATION 
705 Mills Building ° Washington 6, D. C. 














STANDARD OR CUSTOM MADE TO FIT 
EVERY ORDNANCE REQUIREMENT 


Wheotever your problem, small or large, 
P. T. engineering department will select 
correct material from more than 35 differ- 
ent types of lining available from our many 
processes to give maximum braking effi- 
ciency for all applications. 

Send inquiries for complete per- 


zed services direct 
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It looks smart and it is smart, this 
really portableGray AUDOGRAPH. Most 
rugged dictating machine, it outdis- 
tances all others in performance. 
Executives find the lightweight 
AupoGRAPH invaluable on trips. And 
field representatives and salesmen dic- 
tate detailed reports while important 


ideas are still fresh in their minds. . . 


simply soundwrite their thoughts and 


AIO GRAPH (= 


AUDOGRAPH sales and service in 180 U.S. cities. See your 
Classified Telephone Directory under “Dictating Machines 
Westrex 


Canada: Northern Electric Company, Ltd. Abroad 


Corporation (Western Electric Company export affiliate) in 
TRADE MARK AUDOGRAPH” REG. UB. FAT OFF. 


35 countries. 
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mail the discs back to the home office. 
Result: better and faster reports. 
One lever control makes operation 
simple. No arms to fuss with. Relax, 
think out loud. One flexible plastic disc 
holds over an hour’s dictation . . . can 


be resurfaced for reuse up to 50 times. 


Your secretary will appreciate 
AupocraPpH, too, Exclusive illumi- 
nated index flashes a red light to warn 
her of approaching corrections; a 
green light for ends of messages. Tone 
control gives full treble-to-bass range. 


Get particulars. Send the coupon today, 


Dictation is easier — with AUDOGRAPH! 


The Gray Manufacturing Company, 
Hartford 1, Connecticut 


with YOU!" 

















PROCESSES 





dhllida 


coating 
chemicals 








T0 
MAKE 
YOUR PRODUCT 


DURABLE 


_ PAINT BONDING 


“GRANODINE”’® forms a zinc-iron 
phosphate-coating bond on sheet metal 
products—automobile bodies and fenders, 
refrigerator cabinets, etc.—for a durable, 
lustrous paint finish. 

“LITHOFORM”® makes paint stick to 
galvanized iron and other zinc and cad- 
mium surfaces. 

“ALODINE”,® the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“PERMADINE”,® a zinc phosphate coat- 
ing chemical, forms on steel an oil-adsorp- 
tive coating which bonds rust-inhibiting 
oils such as “Granoleum.” 
“THERMOIL-GRANODINE”® a manga- 
nese-iron phosphate coating chemical, 
forms on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 


PROTECTION FOR 
FRICTION SURFACES 


The oiled “THERMOIL-GRANODINE” 
coating on pistons, piston rings, cranks, 
camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal- 
to-metal contact, maintains lubrication and 
reduces the danger of scuffing, scoring, 
galling, welding and tearing. 


IMPROVED DRAWING 
AND COLD FORMING 


“GRANODRAW"® forms on_ pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 


Send for descriptive folders and Government 
specifications chart on the above chemicals. 
Write or call for more information on these 
products, and advice on your own metal-work- 
ing problem. 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 


AMBLER,’ PA. 


teull I ond Ph 








FROM THE RECORD 





COMMUNIST CONSPIRACY 


The international Communist con- 
spiracy to overthrow freedom and demo- 
cratic self-government is the greatest, the 
most sinister menace ever to confront 
mankind. It is so diabolical im its intent, 
and in the heartless methods employed to 
gain its evil ends, that men of good will 
never could have conceived it 

It is so tremendous in scope—for its 
goal is that of bringing all the lands and 
peoples of the world under the direct 
domination of the Communist dictators 
in the Kremlin—that the minds of ordi- 
nary honest men encounter difficulty in 
grasping the enormity of the Communist 
plot and in accepting the evidence of 
slavery reported daily from suffering 
millions in the Soviet Union and in the 
satellite slave states held in Red bondage. 

Yet all this is true; all this has been 
spread before the eyes of the world for 
all to see and understand. And because 
free men have the faith and the courage 
and the will and the understanding of 
their peril they stand united today in 
defense of freedom 

The free world stands united in defense 
of freedom because its free governments 
and its free peoples have learned through 
bitter experience that the only language 
the Kremlin understands and respects is 
the language of strength. We are deter 
mined to build and maintain the kind of 
strength it takes to make the Kremlin 
mind its own business—and nobody else’s 
business!—UNper SECRETARY OF THE 
Navy Francis P. WuHrtenarr before the 
imerican Conference to Combat Com- 


munism, Milwaukee, Wis 


NEW MATERIALS FOR 
WEAPONS 


During the past decade many new 
weapons and pieces of equipment have 
been evolved that require strange and un- 
familiar materials to achieve their unique 
performance characteristics. With science 
going increasingly into matters of defense, 
this is an inevitable trend 

World War II acquainted us witl 
radar, electronic fuzes, jet aircraft en- 
gines, magnetic mines, tungsten-core shot, 
primitive types of guided missiles, atomic 
bombs, and many other  lesser-know1 
devices. Since then the science of war 
has by no means stood still. With the 
advent of these new weapons of war 
have come military requirements for 
many new materials that within our recent 
memory were only laboratory curiosities ; 
for example, tantalum for capacitors, 
beryllium-bronze diaphragms, germanium 


for transistors, titanium as an alloy or 
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Sturdy, Lightweight, 
Streamlined, Practically 
Indestructible. Plated, 
Hardened steel nose. 

No handles. No springs. 

No levers. No triggers. 

No push-buttons. No packings. 
No leaks. Nothing to break, 
Clog or get out of adjustment. 
Has double the life of ordinary 


blow guns. 


SHUTS OFF INSTANTLY 


FURNISHED IN STANDARD 
V4" and ¥2”' 1.P.T. Valve Open — Actual Size, A-1 


Catalog No. A-1 (1% 1.P.T.). Individually boxed, Until blow gun is flexed, the entire 
1 dozen in carton. Weight 2/2 pounds per dozen. air line pressure is on the valve assembly, 
List $1.50 each. Discount to industrial users. forcing it against the valve seat and 
Catalog No. A-2 ('2" 1.P.T.). Individuall ed, . 

oe = es spmncep deans forming a perfect seal. NO LEAKS. NO LOST 


1 dozen in carton. Weight 3'2 pounds per dozen. 
List $2.50 each. Discount to industrial users. 


AIR. Simply flex to operate. Any desired 
amount of air can be obtained, from a gentle 
puff to a STRONG BLAST. 


IMMEDIATE 


ara HECO:) HECKETHORN MFG. & SUPPLY CO. cox 


Wire, phone 
or write 


*Reg. U.S. Pat. Off. 
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Sir 


CONCAVEX BEARINGS 


@ Integral self- 
alignment up to 20°. 


@ Premium load 
and shock capacity 
inherent in ConCa- 
Vex design and con- 
struction. 


@ Absorbs radial, 
thrust and combined 
loads. 


THE LIGHTWEIGHT 





\  HEAVYWEIGHTS 


FOR AIRCRAFT.... 


Shafer Bearings have long been waiting for aircraft 
demands to approach their ability for absorbing tremendous 
overloads and shocks. This explains the aircraft industry’s 
steadily growing trend to “Shaferize’’ the vital control mecha- 
nisms of every type of air-borne craft—both commercial and 
military. 

The basic ConCaVex design is an aircraft “‘natural.’’ It pro- 
vides high load and shock capacity, low friction and integral 
self-alignment together with space-saving, weight-saving com- 
pactness. This, combined with advanced engineering, precision 
craftsmanship and finest materials have, for 32 years, ranked 
Shafers as the No. 1 choice in aircraft control bearings. 

Compare them. Test them. You'll find they surpass YOUR 
every expectation just as they surpass every rigid Army and 
Navy specification. Write for aircraft Bearing Catalog No. 50. 


SHAFER BEARING CORPORATION 
801 Burlington Ave. . Downers Grove, lilinois 


The best in Industrial 
Single Row, Double Row Bearings, too! Write for 





ing, Shielded, Aircraft 


and Rod End, Self-Align- new Catalog No. 61. - 
Roller Bearings 
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metal, columbium for alloying, boron for 
steel making. All these materials are to- 
day highly essential to the production of 
principal weapons of war. 

Design and material content are some- 
times dictated by defensive considerations. 
Though we may hesitate to expend our 
strategic resources upon a protective de- 
vice or defensive armor, the enemy and 
not we make this compelling decision 
Military prudence demands that we must 
have in being an effective answer to eve ry 
weapon that can be brought to bear 
against our troops or our cities. 


Jet Requirements 

The high performance characteristics 
required in the hot end of the jet turbine 
aircraft engine serve as a good illustra- 
tion of the new materials requirements 
created by scientific advances. Tempera- 
tures are moving closer and closer to 
4,000 degrees; there are corrosive gases, 
tremendous velocities, and centrifugal 
stresses; and there are dangerous con- 
sequences of minor failures. To meet 
these exacting conditions requires alloys 
of many different constituents: colum 
bium, tantalum, titanium, cobalt, nickel, 
molybdenum, tungsten, and chromium 
Iron in these parts is almost an impurity! 

While new and unpredictable requir 
ments for materials constantly arise, the 
requirements for basic industrial materials 
continue to increase Armament grows 
heavier. Planes get larger. Firepower and 
exper diture of ammunition increase Ever- 
larger quantities of metals and minerals 
are eC copper and steel and zinc; 
manganese, lead, and tir 

The heavy bomber of today has doubled 
or even tripled over the weight of its 
World War II counterpart. That means 
two or three times as much steel, copper, 
and aluminum required for the construc 
tion of military aircraft needed in steadily 
increasing numbers 

This is particularly well illustrated by 
the fact that today’s medium bomber re 
quires half again as much aluminum as 
its earlier World War II heavy bomber 


counterpart. It is also significant that the 


World War II heavy bomber required 


half as much steel as a heavy tank. The 
heavy tank in turn requires more than 
130,000 pounds of alloy steel 

A submarine requires 1,600 tons of 
steel, 300 tons of lead, 390,000 pounds of 
copper, and 13,000 pounds of aluminum 
\n aircraft carrier consumes more than 
30,000 tons of steel. 1.300.000 pounds of 
copper, and more than 70,000 pounds of 
aluminum—but consider for a moment 
that the heavy aircraft carrier uses less 
aluminum than the World War II heavy 
bomber 

Consider the guns on the “Big Mo” 
to fire a one-minute salvo requires almost 
100,000 pounds of alloy steel and 1,300 


pounds of carbon steel. It uses more than 
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Skilled Hands keep the Armed Forces ahead 


} 


INTERNATIONAL 
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For well over a century International 
Harvester has built an ever-increasing variety 
of machines and equipment to serve agri- 
culture, industry, and transportation. 

Today, we are engaged in another vital 
activity in that same tradition: building equip- 
ment that helps put force behind the Armed 
Forces. 

This ability to gear our production to the 
requirements of the Armed Forces is based on 
our fine staff of engineers, the meticulous 
and pace-setting manufacturing research 
we sponsor, our reputation for mass produc- 
tion of fine precision machinery. 

The precision products we manufacture must 
meet tolerances measured in ten-thousandths 
of an inch. In some cases they are so fine 
that only light waves can measure them. Our 
operators have the skill and experience to 
use well the tools designed for such high 
precision work. And every piece of equipment 
is constantly inspected and re-inspected by 
finely gauged tools and against statistical 
charts. 

When it comes to plus or minus 1/10,000 the 
responsibility is ours. This is the kind of 
responsibility that will help maintain the 
supremacy of the U.S. Armed Forces. 
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and the labor required to produce a min- 
ute of fire amounts to more than 3,600 


_——— 
Y SS Seyply man-hours. There is eneugh steel in every 
eunrced medium tank to produce thirty new auto 

mobiles 
It would be a dangerous oversimplifica- 


, ‘ e tion, however, to speak in tons of steel, 
Aked , a Coak d Wbvatiues copper, and aluminum as the sum total 


of our military raw materials require 





: ments. Quite the contrary is true, for, 
bre gouiy th foun Wh Sau hing Gud. waoxenllbe 
more importantly, the military end-item 
e ’ program necessitates specifications which 
be Vou £ jnilel- LZrosfin y Aoutiud require large quantities of critical and 
strategic minerals, such as nickel, cobalt, 
iL, € bs , d hits 26 on 6 Cor a / manganese, tungsten, and columbium, to 

£. v mention only a few 

, 
Tungsten Carbide 
Khe, has Aucrtased great, 9 


\ single round of high-vel 


; SY ft 

4 e - 
Ju C0 Lea piercing ammunition for the 105-mm 
a Y 4 gun requires eight pounds of tungsten 


A 4 ’ P carbide. Consider that only a few ounces 
- ded a Ox ete, p of tungsten will make several miles of 
ordinary commercial lamp _ filament 

y [ " f dh f GF Shit When we include ammunition for heavy, 

4 ’ ‘ af medium, and light artillery; for antiair- 


craft artillery; for machine guns and 


[Yu Gud Chats as Cau te Joush bay hue small arms, the requirements aggregate 
quantities of individual 











ocity armor 


astronomical 
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mm. high-explosive round, requires a 


Shut hell, deses, Sleeves, Wechauses tat, 58-ceund billet of alloy steel in the man- 


ufacture of a single shell; whereas 1,000 





rounds of machine-gun ammunition use 


ud tmanuy Sreecal Skapes. ne tn Oe Ge a eee Oe 


pounds of alloy steel, and 10 pounds 


Juve Sources of Sanat, ave a tmeet” oe 
a a 


VY 7 ss Of the seventy-three materials cur- 
x . e 7 ° Fg rently on the national stock-pile purchase 
Bay wel Whe Lyiita Aan au list, only eight are produced in any 
6 - F e large quantity in the United States. This 
ise pa And on ae of teups points up the necessity to maximize our 
supplies from abroad as well as from 

, ih. fe H, A; home. The latest li 7 
0 e lates sting by the Defense 
Ae wer aun, thu Aug ers Cas . Production Administration of basic ma 
terials and alternates states that there are 


May FP Stud You Sango Les ? SP huow Yon today 130 materials in critically short 








supply. Of these, are metals, are 
chemicals of mineral origin, and 18 are 


In short, a one-sentence summary of 

bat our national mineral situation today is 

ath & this: For the next four years, and prob 

LM. ably for the next five years, the full pro 

° duction of all operating mines in the 

United States will be required to mect 

J you Z Rot pee 2 RO KA Saver the needs of the military production pro 
gram and essential civilian requirements, 

’ ‘ . with as much as possible of certain criti 
VASAUALSS Xow, , Foal Gtatty oud. ah. cal materials reserved for the national 
stock pile. We will not have any lasting 

surpluses of any strategic or critical ma 

CLOVER MFG. co., NORWALK, CONN. terial in the foreseeable future \SSIST- 


Since 1903 ANT SECRETARY OF THE ARMy Kari R 


RENDETSE. efor thy Imerica Vinin 


Manufacturers of Clover Lapping and Grinding Compounds 
and a full line of Abrasive Papers and Cloths. ngress nacles, Calif 
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Alternate methods of supporting large storage tanks 


SOT aaa er ee ee yA BASE 
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Race 


UNTREATED PILES 


33,000 SAVED 





T THE Williams Plant in Port 
Arthur, Texas, foundations were 
recently installed for six large stor- 
age tanks. These tanks are on ground 
that is slightly above the permanent 
water table. Under such conditions 
it is common practice to use un- 
treated timber piles for foundations. 
But untreated piles, as shown 
above, may require a thick pad of 
concrete—and that runs into real 
money. This thickness of concrete 
may be necessary because untreated 
piles cannot be cut off any higher 
than one foot above the permanent 
water table; otherwise they are vul- 
nerable to decay and insect attack. 
Koppers Pressure-Creosoted Piles, 
on the other hand, are fully pro- 
tected against decay and insects... 
they can be cut off at any point above 
the permanent water table. A thinner 
pad of concrete is all that’s needed — 


F- \ 


\ \, 


a \Y 


and the costs are much lower. 
That’s why the Williams’ tanks 
were founded on Koppers Creosoted 
Piles. The estimated savings in ma- 
terial and labor, based on Gulf Coast 


CREOSOTED PILES 


by Founding 6 Tanks on 
Koppers Creosoted Piles! 


prices, are set forth below. These 
figures cover all six storage tanks 
five tanks with a capacity of 500,000 
gallons each, and one tank with a 
capacity of 1,500,000 gallons 





UNTREATED PILES 


Comparative Costs 


Length of Piles....... 
Cu. Yds. of Concrete 
Pad Thickness... . 
.. Tons of Reinforcing Rod... 
..Cu. Yds. of Excavation... . .432 


$180,850 
147,338 


Savings—$ 33,512 


CREOSOTED PILES 


.. $147,338 


Use of untreated piles would have increased foundation costs by 22.7%. 








Pressure-creosoted piles are now accepted in most modern building 
codes for permanent construction. Write for further information 
and quotations. 


“KOPPERS PRESSURE-TREATED WOOD 
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CLEVELAND 


tapping machines 


Counts...Rely on 


CLEVELAND 


Production hours saved can be- 
come pretty important in a de- 
fense program...and Cleveland 
Tappers save production time... 
turn out more perfect pieces per 
They cut tap- 
ping costs by combin- 
turn 


hour. 


ing operations... 
semi-skilled workers 
into skilled operators. 
Cleveland engineers 
can design a machine 
for your needs which 
will not only combine 
several operations 
but also tap groups of 
holes at one stroke of 
the machine. If you 
have a production 
problem check with 


A CLEVELAND TAPPER set s : =a 
Cleveland FIRST. 


up ona munitions job, tapping 
al 15 32°, 1o-pitch Buttress 
thread in SAE 4143 steel tubing 
hardened to 35 to 37 Rockwell. 


Meet Mr. Lead Screw 


Cleveland offers 
all these features 


ePrecision hardened and 
ground lead screw. 

@Fully automatic or 
control. 

@Precision depth control for 
blind hole tapping. 

@ Heat treated alloy steel spin- 
dles for maximum strength. 

@Easily changed spindle 
speeds. 

@ Exclusive super sensitive 
clutch reduces breakage and 
increases tap life. 

@ Positive coolant and lubri- 
cant supply under constant 
control of operator. 

@Rigidly constructed to give 
years of service. 

@ Maximum safety for opera- 
tor and machine. 


Machine Co. Mr. 
time-proved lead 
Cleve 
. now generally accepted as the key to 
ing at high speeds. Wri 
copy of the Cleveland Production 
Guide and a copy of Catalog OD-3. 


manual 
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The Forrestal — Edited | 
collaboration of E. S. Duffield. 
Press. 581 pp. $5. 

THE “diary” of James Forrestal, first Secretary of Defense of 

the United States, kept from the 

middle of 1944 shortly after his appointment as Secretary of the 

Navy until he left office just before |! and tragic 

death on May 22, 1949. 
The editor and the 

larded the notes with comment 

text the continuity 

They have performed a painstaking service by their re- 

searches. At future day all the notes kept by the 

Secretary are made available the commentary thus supplied will 


comprises notes which he 


lis last illness 


collaborator of this volume have inter- 


and related fact, thus giving the 


and perspective not otherwise always ap- 
parent 


some when 


be of even greater significance 

The public service of Jim Forrestal stands, for those who saw 
something of it at close range, as an inspiring thing, marked as 
and ex- 


suc- 


shy demeanor of learned, tireless, 


The record of his contribution to the 


it was by the a very 
tremely honest man 
cess of the United States Navy while he was its Under Secretary, 
and later Sec will stand unchallenged in the annals of that 
great arm 


It was to protect the Navy’s important place in the mainte- 


retary, 


nance of our sea power and at the same time to unify the land 
and air arms with it that eventually cost him his very life. The 
sacrifice, I dare say, made for, above all else, 
Jim Forrestal was a man of unflinching loyalty to principle 

In addition to all his other superior qualifications that loyalty 
our 


was willingly 


as an uncompromising advocate of the best interests of 


common defense will stand high on his epitaph 
Forrestal Diaries” 


analyzed “The from 


I would like to stress two characteristics 


Other reviewers have 
varying points of view. 
of the man which stand out boldly on every page 

The first has to do with the Forrestal sincerity of purpose. 
His devotion primarily to the common defense and secondly to 
the Navy is all the more stimulating when contrasted with the 
cheap political maneuverings of so many of his contemporaries 
Thus his outspoken 
of the 


ANCE 


in related phases of Government service 
challenge at all times—Cabinet meetings not excepted 


ORD 





GOLD COMET TRUCKS 


The “Eager Beaver” —new Model M-34, 244-ton, 6x6 truck for the Ordnance Corps, U. S. Army 


NOTHING STOPS THE “EAGER BEAVER” 
WITH REO GOLD COMET POWER 


Mud and muck . . . rugged cross-country REO Gold Comet Trucks are setting new 
runs ... heat and cold . . . even under- standards in commercial trucking, too. REO 
water operation! None of the tortures the rock-bottom economy and greater earning 
U. S. Army’s Ordnance Corps devised ability put up to $2160 more in a trucker’s 
stopped the “Eager Beaver” with fabulous pocket each year for every truck he re- 
REO Gold Comet Power. places with a REO! 


The “Eager Beaver” came through all this, Little wonder we’re proud of the REO 
and more, with flying colors. record and performance. 


Reo 


a .. .SHIP VIA, TRUCK. | 








——— 


REO MOTORS, INC., Lansing 20, Mich. 


TRUCKS AND BUSES 
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FLWELD 


CASE HistToRY In H HAN 


studs at a rate of 4 or 5 per minute on a mounting flange. 


Nelweld operator welding 7/8"' dia 
courtesy of Combustion Engineering-Superhecter, inc. 


of a coal pulverizer casing Photo 


HOW TO SAVE 7 HOURS, 7 MINUTES 
IN AN EIGHT-HOUR DAY! 


THE PROBLEM How to cut down production time necessary for the in- 
stallation of ninety-six 74"" dia. studs on the mounting flanges of a large, heavy 
casing—requiring considerable labor and equipment time for handling, drill- 


ing, and tapping 


THE NELWELD ANSWER—One workman, using the light-weight Nelweld 
gun and Nelson granular flux-filled studs, end welds each stud in less than 
He simply inserts 
trigger Nelweld 
lwady com son he Nelweld 


than 54 minute 


20 seconds at least fen times faster t] an former methods 


the stud in the chuck, locates it on the work, and presses the t 
and the stud ts By ime 
job f ergit 4 


does the rest set! 


Method 
THE RESULT 


has released the equipment and manpower formerly required for the handling 
of ninety-six separate drilling, tapping and setting operations 


did ive same rmieriy TeEGuiring 
7 


One man, working in one spot with a portable Nelweld unit, 


Change-over to the Nelweld method required only a minor investment, with 
immediate results in decreased production and fabricating costs. These same 
outstanding Nelweld advantages can prove valuable in your fabrication of 
equipment. 
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compromisers and the political hacks with 
whom he was compelled to mingle 

How he lectured those who put the best 
interests of the United States in second 
How he bluntly repudiated those 


for personal, 


place! 


who racial, or starry-eyed, 


one-world reasons were willing to scuttle 
advan- 
of 


dismember 


security in favor of an alien 
tage! How he 
the Morgenthau Plan for the 


ment of 


our 


saw through the fallacy 


Germany! These and other du- 

bious policies he challenged at every turn 

of the 
The 

th 


“Diaries” is the 


way 


second major characteristic of the 


dilemma that stands forth 


on nearly every page Here was an 


American of superior intelligence, of deep 


patriotic fervor, of broad experience in 


industry and finance, of profound classical 


education who came at his country’s call 


in emergency to serve as best he could 


and who remained to untangle the after- 


math of the greatest of wars 


In the 


services 


problems of unification of the 


he encout his greatest chal 
rhe 


glori- 


tered 


lenge C met it 


accepted it and 
life as 


Battle of 


price he paid was his very 


had fallen it 


ea, at 


ously as if he the 
the Bismarck 
Ploesti 

The 


I's diaries is: When will 


Jastogne, or at 


For- 
little 


great dilemma posed by Jim 
| : 

the 

repudiated 


Forrestal 


resta 


men in public service be so 


that 


honesty 


big new men—men of the 


atriotism, and background—can 
with 


of 


services to their 


that 


offer their country 


some fair assurance their love 


bring ct assassina 


laracter 


Leo A 


truth will not 


tion and even death Copp 


Clear the Decks. By Rear Adm. Daniel 
V. Gallery. New York: William Mor 
row & Company. 236 pp. $3.50 

ir 


you c 


you write an autobiographical book, 


annot avoid baring your true char 


acter to all who read it. That fact is par 


ticularly Admiral Gallery's book, 


the 


true 


“Clear Decks.” In addition to being a 
series of closely related, exciting yarns, 


best traditions of the Navy, 
the 


history 


upholding the 
clear-cut 
book 
it relates. In a one-word definition, 
makes a 


character.” 


it also is a picture of man 


who wrote the and made the 


which 
the thing that 
make S a Mat 


Throughout the 


same ship great, 
great. It is 
which 


Ad 


with a 


series of varns 


hook, the reader 
} 


brave 


make up the sees 


miral Gallery as a mat 


brave man’s knowledge of moments of 
leader 


the 


as a human being and a true 


leads by 


fear 


who ability as well as by 


which he is held those 


mmand 


affection in by un- 
der his cx 
the Admiral 
En 


*em-back-alive” 


a lusty yart 


From his spoofing of the glish 


to his 


spins 
in Iceland “bring 
exploit in boarding, capturing, and towing 
a German submarine, it 


to Bermuda is a 
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MEETING TODAY’S BUILDING NEEDS 
With an Eye to the Future 


One of two Luria buildings at The Port of New 
York Authority's marine cargo terminal in Port 
Newark, New Jersey. Each building consists of 
five 40 foot Luria units in multiple — providing 
a total of 184,000 square feet of floor space. 


For rugged permanent construction with lasting economy 








you can’t beat Standard Buildings by LURIA 


This is a bird’s eye view of a large multiple 
unit Luria building — used as a marine cargo 
terminal for The Port of New York Authority. 
This same rugged, permanent structure would 
serve equally well as a railroad freight termi- 
nal, a distribution warehouse, or a manufac- 
turing plant. In fact there’s practically no limit 
to the building requirements that can be met 
so easily and economically with Standard 
Buildings by LURIA. 

One look at a Luria building tells the story 
of its rugged, permanent construction. The 
heavy steel frame, with strong, rigid, all-bolted 
field connections, puts extra years of life into 
every Luria building —whether it has a low-cost 
covering or built-up roof with masonry walls. 
This is your assurance of real long-range econ- 
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omy —a structure that’s built for the years 
ahead. 

Luria Standard Buildings save time, effort 
and expense all along the line — from planning 
and cost estimating to procurement, fabrication 
and erection. Standard designs, utilizing 
standard structural members, fabricated by 
standardized manufacturing methods — that’s 
Luria’s answer to the ever increasing problem 
of high building costs. 

For the complete story, send for your free 
copy of our new 20-page catalog on Standard 
Buildings by Luria. 

LURIA ENGINEERING CORPORATION 
500 Fifth Avenue, New York 18, N. ¥. 
District Offices: 
Atlante Chicago _Philadelphis 


Boston Washington, D.C. 














thrilling adventure story, simply and be- 
lievably told. It carries the ring of au- 
thenticity, which only a writer who has 
“been there” can achieve 

“Clear the Decks” is as salty as the 
Admiral himself. It is proof of the fact 
that truth is not only stranger than fic- 
tion, but also, in the able hands of a sea- 
faring adventurer, much more exciting 


— 
+ 
and inspiring —CLarence Cisin, Comdr., 
eee = V., Office of Public Information, 
epartment of Defense 
Bringing Up The Brass: My Fifty-Five 


Years at West Point. By Sgt. Marty 
Maher. New York: David McKay 


Company. 234 pp. $3. 


Binks will show you how 
to spray paint it... 


faster... better... more economically AMERICAN literature today when it 
deals with the armed forces is filled with 
books by disillusioned ex-soldiers and 
sneering civilians with their carping criti- 
cisms of all things military. The “brass” 
for the most part has come off badly. The 
exceptional and the unusual has been 
portrayed as the typical. The average 
reader has gained a warped and distorted 
picture of the Army 
Consequently it is almost incredible 
when an old soldier describes his life at 
West Point, expressing enthusiasm for his 
years at the Academy and for the cadets 
who later became our military leaders 
Sergeant Marty Maher is a jolly extro- 
vert who thoroughly enjoyed his part in 





the physical training of cadets at West 
Point. He communicates his happy mem- 
ories of a long life from “the little people” 
in Ireland to the big brass of the Army. 
— , — His style is jovial and sprightly, and he 
Finishing systems for ordnance Aircraft finishing systems tells many anecdotes about the military 
- great and near-great that impart better 
Whatever the product, chances are 100 to 1 that Binks can help you find a understanding of life at West Point 
spray painting method that increases production, reduces rejects and lowers \s General Eisenhower points out in 





costs. Here’s why: his foreword, West Point celebrates its 
- u 50th anniversary 1952 d Marty 
During the last half-century, Binks has develope — * phon pbiecge ly ay: 

st ha : s has develo , , . 
tn 2 : ped — tO spray Maher was an important part of it for 
paint almost every product made...in war and peace. Thousands of over 50 years. He adds that “every West 
manufacturers have capitalized on this wealth of experience. It costs you Pointer will read his tale with avid and 


nothing to have Binks check your present methods... and you stand co "°st#!si¢ interest.” 


gain in many ways. The nongraduates who have the good 
a fortune to read this amusing autobiog- 
SEND NOW for Bulletin 10. It lists hundreds of products raphy will be royally entertained by this 
painted by modern spraying processes and illustrates 
mony unusual and outstanding i lations. Tells how 
you can get better finishes—faster—and at lower thei 
; . . r pr *r perspec do - 
costs. Bulletin 10 is especially valuable for those interested en sete 
in defense production. No obligation — 
Binks Manufacturing Company, 3122-30 Carroll Ave., West, 
Chicago 12, Illinois. Civil Defense in Modern War. By Au- 
gustin M. Prentiss. New York: Mc- 


Graw Hill Book Company. 417 pp. 


= 
Binks : . 
: QSENER AL PRENTISS, a retired offi- 


cer of the Chemical Warfare Service, has 


lI ALLL ae probably spent as much time as any one 


in the United States in thinking of defense 


Irish sergeant whose gusty sense of humor 
puts the tribulations of a soldier's life in 








against weapons. He served in the Chemi- 
REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES * SEE YOUR CLASSIFIED GP DIRECTORY Cal 
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Warfare Service for almost thirty 








(HOT IRON and COOL READS 


That's the combination Our capacity is large, our desire to serve you 
to help keep the wheels equally broad, notwithstanding present regulatory 
rolling, in defense confusions. Cool heads and straight thinking can 
and defense-supperting find a path that leads to the satisfaction of your 
tadestetes coqutsing malleable iron needs. Tell us your requirements 
and let us tell you how soon, how economically, we 


ean meet them. 


FORT PITT MALLEABLE IRON DIVISION 
Hleel Trading €orpto ration 


P.O. BOX SOS + PITTSBURGH. PA. + PHONE FEDERAL 1-1100 





FOR SO YEARS A DEPENDABLE PRODUCER OF MALLEABLE IRON CASTINGS 
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Rockwell Manufacturing Companys. 


O™ OF THE MOST SATISFYING REWARDS of being 
a part of a business management team is in 
watching a Company grow. 

Of the many ways to measure corporate growth—assets, number of em- 
ployees, sales, manufacturing area and so on—one that is often overlooked 
is number of stockholders. When a company’s ownership spreads, the re- 
sponsibilities of the management increase. 

Like most companies, the Rockwell Manufacturing Company started with 
only a few stockholders. As the Company has expanded its markets and as 
the demand for our meters, valves, tools and other products has grown, the 
ownership has also spread. As recently as 1945, there were fewer than 1,000 
stockholders of the Rockwell Manufacturing Company while today there are 
more than 7500. A great many, by the way, are employees. 

Perhaps in that spreading ownership there’s an answer to those who would 
have you believe that the earnings of industry find their way to the pockets 
of a very few. When a relatively young and still relatively small company such 
as ours, just in the process of normal growth becomes the property of so 
many people, it’s reasonable to assume that there are a vast number of 
Americans who understand that no business is successful unless it provides a 
good product at a proper price to its customers, a fair return to employees 
and stockholders, and a reasonable profit to its suppliers. 


Our Delta Power Tool Division is one of the principal builders of wood and 
metal working tools for school shops and vocational education. To improve 
teaching facilities and aid school architects in laying out shops that will 
not only provide for today's enroliments, but also be adaptable to school 
growth, Delta is now sponsoring a contest among school men on efficient 
shop layouts. Winning plans will be discussed at the next convention of 
the American Vocational A iati and all of the better layouts for 
all types of schools will be published by Delta for distribution to school 
planners, boards of educati dmini S, etc. 








In our several divisions that manufacture meters, we make a good many 
types that you see in your day-to-day activities—gas meters, water meters, 
gasoline meters, parking meters, taxi meters, etc. Not so well known to the 
general public are the Rockwell meters that are used in hundreds of industries 
to measure the component parts of an end product. As an example, the 
A. B. Dick Company, in making mimeograph and other inks uses Rockwell 
Rotocycle meters to measure ether, alcohol, paraffin, ethyl glycol, rosin oil, 
red oil, castor oil, span 80 and rocket H. Many other processing plants use 
similar meters for all sorts of batching and blending operations. 


One of the advantages of a company set up such as ours is the opportunity 
for internal sub-contracting. Under the direction of our headquarters staff, work 
is allocated to the plant best equipped to handle it. There are many benefits. 
Standardization is encouraged. The customer benefits from lower costs. Em- 
ployment is stabilized. Facilities are kept busy. Total output is increased. Local 
material supplies can be utilized. 


One of a series of informal reports on the operations and growth of the 
ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8, PA. 
for its customers, suppliers, employees, stockholders and friends. 
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years, largely during the period when that 
service was restricted to defensive plan- 
ning 

The first part of his book contains a 
review of the characteristics of modern 
weapons which may be used in aérial 
bombardment against civil communities, 
including atomic, bacterial, and chemical 
types. He stresses the importance of in- 
cendiary, chemical, and biological weap- 
ons, all of which are responsibilities of 
the Chemical Corps He does not neglect 
TNT entirely, and he uses much space 
in describing atomic weapons 

His information concerning bacterial 
and atomic weapons is obtained from 
magazines and books which have already 
been published The sections on bacterial 
agents are esp cially valuable 

The second part of the book covers 
methods of protection, and the third part 
discusses organization for civil defense 
Considerable attention is paid to the ex- 
periences of the British during World 
War II. However, since both the Ger- 
mans and the Japanese had much civil- 
defense experience against aérial bom- 
bardment, the book perhaps should have 
included in the bibliography some refer 
ence to their civil-defense regulations 

At this time we are all being told that 
we must be prepared to defend our cities 
against aérial bombardment. There is 
much official and other instruction being 
published on the subject, but General 
Prentiss’ book stands out. I do not mean 
that his book is accurate in every respect, 
but if you want to get a rounded, not-too- 
technical picture of a large part of the 
civil-defense problem, this is the book to 
read.—Puitip Sc Wartz 


The U. S. Marines And Amphibious 
War. By Jeter A. Isely and Philip A. 
Crowl. Princeton: Princeton Univer 
sity Press. 635 pp. $7.50. 

THE very name of the Marine Corps 

connotes amphibious operations. From its 

establishment in 1775, patterned on its 

British prototype whose motto is, appro 

priately, “Per Mare, Per Terram,” Ma 

rine participation in landings of American 
forces upon hostile shores has been prac 
tically taken for granted 

So it will be no news to those at all 
familiar with Marine Corps history to 
read in Isely and Crowl’s volume that the 
Devil Dogs never did subscribe to the 
widespread belief held after the Gallipoli 
fiasco of 1915 that “large-scale amphibious 
operations against a defended shore, es 
pecially if conducted in daylight, were 
almost certain to be suicidal.” 

Instead, they proceeded wholeheartedly 
with the development of the idea of an 
“advanced-base force” which had been 
evolved by the General Board of the Navy 
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ALUMINUM 
EXTRUSIONS 


fast deliveries 


on A, B,C and E Allotments 


Any shape that can be contained in a 6 inch circle. Any length 
up to 40 feet. Send drawings, specifications and data. 


Fabrication facilities available ! 


We are equipped for aluminum fabrica- 
tion from extrusion to finished product. 
Address Dept. O—Jan.-Feb. 


MICHAEL FLYNN MANUFACTURING COMPANY 


700 East Godfrey Ave., Philadelphia 24, Pa. 
Telephone Fidelity 2-5500 





TAC does what no 


other tool can do! 


AT LAST! AN OPEN-END RATCHET 
WRENCH — The world’s first true 
universal wrench. A patented de- 
sign for connections on tubing, 
rods, piping, conduit, studs, etc. 
Sixty-four socket sizes from %” 
to 4”. Smallest effective ratchet- advanced tools 
ing arc yet—5° to 7%°. TAC will for industry 
also do every job any ordinary 

ratchet wrench will do: one TAC 

set replaces literally dozens of 

single-purpose hand tools. 


TUBING APPLIANCE CO. 


_ &» 
# a ) : 
f _— } i | 1112 South Victoria + 10321 Anza Ave. + Los Angeles, Calif 
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shortly after the Spanish-American War. 
(Dewey at Manila had found himself 
severely handicapped by lack of sufficient 
Marines to constitute a landing force.) 

This finally led, in December 1933, to 
the official establishment of a “Fleet Ma- 
rine Force,” evidence that “the Marine 
Corps had finally and unequivocally com- 
mitted itself to the doctrine that its para- 
mount mission in wartime was to serve 
the fleet by seizing bases for naval opera- 
tions and in peacetime to prepare tor the 
successful execution of that function.” 

In 1934 the Corps produced its “Tenta- 
tive Landing Manual” which was adopted 
by the Navy in 1938 and the Army (in 
large part) in 1941 And it single- 
mindedly carried forward its amphibious 
warfare studies by developing detailed 
plans for the capture of various advanced 
bases in the Pacific (1935-1939). Nor did 
it confine its activities to theorizing. Ac- 
tual “fleet landing exercises’ were com- 
menced on a small scale in 1935 and re- 
peated annually at a gradually rising 
tempo up to our entry into World War II. 

Army elements participated in 1938, but 
an invitation to repeat such participation 
in 1940 was declined on the grounds of 
“impracticability.” In 1941, with war im- 
minent, a “Joint Training Force” was es- 
tablished, and the combined training of 
Army, Navy, and Marine contingents un- 
dertaken 

And so, thanks to the farsightedness and 
enterprise of some men in olive-green 
uniforms, or stated differently, “with the 
help of God and a few Marines,” early 
Japanese successes in the Pacific were 
later neutralized 

The authors take us and their hard- 
bitten Marines in turn to Guadalcanal and 
other islands of the Solomons, to New 
Britain and New Guinea, Tarawa, the 
Marshalls, Palau, the Philippines, Iwo 
Jima, and Okinawa 

Indeed, they lead us into every action 
into which Marine forces were substan- 
tially committed throughout the entire war 
in the various Pacific theaters and touch 
upon so many other collateral events and 
activities by land, sea, and air that one 
almost comes to feel that he is reading an 
over-all account of World War II opera- 
tions in those areas—from Guadalcanal 
onward 

The book closes with an 11-page chapter 
on “Amphibious Progress, 1941-1945,” 
which glances into the future and specu- 
lates upon modifications of amphibious 
tactics which may be in store. It warns 
against complacent acceptance of current 
practice as incapable of improvement; 
likewise against the idea that atomic 
bombs may make future amphibious op- 
eration too costly or air drops render 
them unnecessary 

Twenty-five pages of well-selected ref- 
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Wings in the sky! 


Wheels: 


eee FOR PEACE WITH SECURITY! 


on the ground! 


Long. long. long before the planes 
soar or the caissons roll . . . quiet. 
thoughtful men begin their patient 
research. study, planning. designing 
... to produce at last the myriad pre- 
cision parts, assemblies and products 
needed by the aircraft and ordnance 
industries. 

Today ninety per cent of our de- 
fense work . . . in research, design. 


engineering development and _ pro- 


duction ... is on aircraft or ordnance 
contracts, for one part or a million, 
to be made with the utmost of pains- 
taking precision. 

These parts. assemblies and prod- 
ucts . . . most often unseen and 
unsung... are the secrets of depend- 
able performance of many weapons. 
Hence. they very greatly increase our 
positive power to defend the peace 


and security of America. 


engineers and manufacturers 


Springfield, Ohio 











Book Reviews 


erences and a 10-page index terminate 
this carefully researched and pleasingly 
ee 


written volume which should prove a wel- 


MILITARY packAGING | Seaiaioreae 


serious student of military 


IN POLYETHYLENE OR history —Catvin H. Govparp 
BA oe _ I E we M AT 7 R I A 4 s Handbook of Dangerous Materials. By 


N. Irving Sax. New York: Reinhold 
- - ’ Publishing Corporation. 848 pp. $15. 
TAKE ADVANTAGE OF... THIS huge book is something for the 
experienced angie s package engineers ater at your serv- select few. It shows evick nee of much re- 

ice without charge. We are specialists in flexi- search work on the part of the author, 

package ble packaging—anything from lubricants to and it should be useful to the safety engi- 
engineering mattresses to engine parts. neers of big companies handling a multi- 

° Packages to meet moisture-vapor-proof, tude of chemicals, though its 5,000 listings 

versatile greaseproof and waterproof requirements of are not limited to industrial chemicals, 
production MIL-JAN-AN specifications. Bags, tubes, but include such items as poison oak, 5 
facilities pouches, sheets. Plain or printed. Any length, As with all books on subjects relating 
any shape, 3” to 54” wide. dangerous itself in the hands of an en- 

a dependable Industries throughout the country have come Ghusiastic amateur. Tin ‘ ” 


term “dangerous 


source to rely on Flexible’s double pledge: No devia- is relative, and one could easily drive him- 

of supply tion from top standards of materials and fabri- acif into a state of neurosis with a fearfel 
cation—and—delivery deadlines faithfully met. searching into all vague symptoms 

All in all, however, the book should be 


to human medicine, the volume could be 


for samples and prices—promptly—phone, wire or write 


a useful reference for the competent 
safety engineer who will use it wisely 
The 222 pages of shipping regulations 
Vo, form a va tuabl compilation for those who 
have to handle chemicals and hazardous 
2642 S. Shields Ave. onli. 6-6262  materials.—Gerorce S. Brapy 


Chicago 16, lil. 





3 comer Herbert H. Dow—Pioneer in Creative 
All s armony Chemistry. By Murray Campbell and 
Harrison Hatton. New York: Apple 


in the grinding department ton-Century-Crofts, Inc. 168 pp. $3.50. 
THis is an account, in nontechnical 


terms, of one man’s share in the founding 


For better outpat these boys know 
the score. It’s Simonds Abrasive 
Company grinding wheels for the 
stepped-up tempo of defense require- 
ments. Simonds complete line has ©f the American chemical industry. One 
everything to keep YOUR produc- of his first efforts in the 1890's involved 
tion department in tune with today’s the invention of an entirely new method 
needs . .. top quality products backed of extracting bromine from brine 
by Simonds Abrasive Company’s rep- Mr 
utation as a major grinding wheel 
was to wrest from nature some of its 
manufacturer for almost 60 years. It 
may pay you to have a Simonds en- 
gineer look over your grinding opera- the commercially murderous tactics of 
tions. No cost or obligation. Write. powerful foreign combines which had 
monopolized the chemical field in the 


of a company and, in a way, of an indus- 


try. Herbert Dow was one of the pioneers 


Dow had two long strugeles: One 


chemical secrets ; the other was to survive 


United States. His talents created many 

SIMON DS chemical processes and products until he 

yu-1-9 4-1 hs one es had built one of the giants of the chemical 
industry 

In 1930, the last year of his life, Her- 


Grinding Wheels bert Dow was awarded the Perkin Medal 


for chemical achievement. In outlining the 
EXECUTIVES — Simonds Abrasive Com- '°*5°"S for this award he was given credit 
pany’s complete line has everything you for important production achievements 
need . . . grinding wheels, mounted points 
and wheels, segments and abrasive grain 


such as: introduction of cheap phenol: 
creation of a steady domestic source of 
magnesium; breaking of foreign monop- 
oly in chemicals leach, indig« 
SIMONDS ABRASIVE CO.. PHILADELPHIA 37. PA. BRANCH WAREHOUSES. CHICAGO. DETROIT. BOSTON chemicals like bleach, indigo, and 

the salicylates ; carbon tetrachloride, chlo- 

DISTRIBUTORS IN PRINCIPAL CITIES 

rine, and bromine production methods.— 

Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- PHILIP 


port, N. Y., Simonds Canada Saw Co., Ltd.. Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que SCHWARTZ 
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AMERICAN ORDNANCE ASSOCIATION 
— Book of the month for January— 


THEY FOUGHT 
WitH WHAT THEY HAD 


BY WALTER D. EDMONDS 


The story of the hard-pressed Army Air Forces in the Southwest 
Pacific, 1941-1942, from the lull before Pearl Harbor through the 
attack on Clark Field and then the demoralizing, outplaned, outgunned, 
outhbombed—but never outfought—defense of the Philippines. It is a 
record, both courageous and depressing, which the Nation must never 
forget. Walter D. Edmonds is the author of “Drums Along the Mohawk,” “Rome Haul,” “Chad Hanna,” and others. 
He began “They Fought with What They Had” before the end of the war, has revisited the scenes, and his book is 
based on these first-hand recollections, checked and rechecked against official records for accuracy. 532 pages. 


Retail, $5.00. To Members, $4.50. 





























ALEUTIANS GILBERTS AND MARSHALLS 
BY SAMUEL ELIOT MORISON 


Volume VII of Admiral Morison’s projected 15-volume history of 
United States Naval Operations in World War II, covering the period 
from June 1942 to April 1944. An official detailed account of the am- 
phibious attacks on the Gilbert and Marshall groups. 


Retail, $6.00. To members, $5.40. 


Six previous volumes of series, to members, each $5.40. 
Vow. L. Barrie oF tHe ATLANTIC Vor. TV. Corat Sea, Mipway, ano 
Vow. Il. Operations in Nort SUBMARINE ACTIONS 
APRICAN WATERS Vor. V. Srruccie Por GUuaApDAL- 
Vor. HE. Rising SUN IN THE CANAL 
Paciric Vor. VI. Breakinc tHe Bis- 
MARCKS BARRIER 





























AMERICAN DIPLOMACY THe Macuine Gun 


1900-1950 BY LIEUT. COL. GEORGE M. CHINN 
BY GEORGE F. KENNAN 


Mr. Kennan, once called “America’s diplomatic Chief automatic, and airborne repeating weapons. 


of Staff’—makes a vivid, plain-spoken appraisal of 
this country's foreign relations over the last fifty years. Prepared for the Bureau of Ordnance, Department of 
the Navy. 688 pages. Illustrated. 


Retail, $2.75. To members, $2.47. 


The history, evolution, and development of manual, 


This is a remarkable job of research that traces the 
long history of man’s effort to produce and perfect 


CLOSING THE RING the most deadly of battlefield weapons. 
BY WINSTON S. CHURCHILL Retail, $5.00. To members, $4.50. 
Volume V of Churchill's monumental history of World 
War II. The year that led to the tremendous, thunder- 


ing climax of Normandy. : . 
: ORDNANCE BOOK SERVICE 
Retail, $6.00. To members, $5.40. 705 Mills Building, Washington 6, D.C. 


* | Gentl : 
THE ART OF CLEAR THINKING = © O° DirSC" send me, posipeid, the following books:* 
BY RUDOLF FLESCH 
A practical self-help. book for all who want to improve 


their thinking. It offers easy-to-use techniques for 
solving the problems of business and everyday living. 


Retail, $2.75. To members, $2.47. 
Order from ' Address 


AMERICAN ORDNANCE ASSOCIATION 
705 Mills Building ° Washington, D.C. 


City, Zone, State 


| certify that I am a member o 
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. 
An Underwood 
sa 


Girls Best Hriend ! 


From the time you flick the switch of a beautiful Under- 
wood All Electric Typewriter in the morning . . . until you 
flick it off at the end of the day . . . you get as smooth and 
clear a flow of words as ever delighted an executive! 


That’s a friend . . . a real friend! 


* o* * 


Underwood All Electric Typewriters are specially designed 
to give secretaries and typists every advantage in con- 
venience, comfort and quality of work. 


Every Underwood feature contributes something really 
important to your quiet efficiency: 


. .. to make every letter better 
. . . to eliminate fatigue 


... to get the work ... and you . . . out on time! 


Make your typewriter an Underwood All Electric. 
For your employer's sake . . . and for yours. 


You bet—an Unperwoop is a girl’s best friend! 


———Underwood Corporation 
Typewriters ... Adding Machines . . . Accounting Machines 
Carbon Paper . . . Ribbons 
One Park Avenue New York 16, N. Y. 
Underwood Limited, Toronto 1, Canada 


Sales and Service Everywhere 


Underwood -“VL/“/0— Typewriter 





(“'m BETTING 


YOULL FIND 
somernine EW 
AT THE 


PLASTICS SHOW 


THAT WILL LICK 
THIS PROBLEM” 











. made by the Typewriter Leader of the World 





A single trip to Philadelphia's 
Convention Hall may save months of 
traveling in many cities to unearth the 
sources and resources of the vast plastics 
industry. Here, research, raw material, 
machinery, production techniques are on 
parade for your inspection. This exposi- 
tion is not open to the public. Requests 
for admission tickets should be written 
on your company letterhead directed to 
THE SOCIETY OF THE PLASTICS 
INDUSTRY, Inc., 67 W. 44th Street, 
New York 18, N.Y. 


PHILADELPHIA 
CONVENTION HALL 


MARCH 11-14, 1952 
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NORFOLK, VA.: LONG ROWS OF MILITARY VEHICLES BOUND FOR EUROPE STAND AT THE 
HAMPTON ROADS PORT OF EMBARKATION WAITING TO BE LOADED ONTO SHIPS. Acme photo) 


 DCCAUSE Timken-Detroit 


is...and was...Prepared! 


Preparedness pays! That's a fact many of us sometimes 
forget! Not so Timken-Detroit! For over 35 years a 
major portion of Timken-Detroit’s engineering and re- 
search program has been devoted to planning, building 
and testing new and improved military vehicles. 

Many outstanding Timken-Detroit achievements have 
resulted from this program—such as front-driving axles 
and all-gear-drive type transfer cases. Even more impor- 
tant is the fact that parts standardization and interchange- 
ability within each truck class has been carried to the 
highest degree yet achieved. 

Today, thanks in large part to Timken-Detroit's thirty- 
five-year program—carried on in cooperation with Armed 
Forces Personnel—our military forces both at home and 
abroad are making full use of the most advanced motor- 
ized military vehicles ever built! 





TIM EN 
Be ES 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 





PLANTS AT: DETROIT AND JACKSON, MICH. @ OSHKOSH, WIS. @ UTICA, N.Y. @ ASHTABULA, KENTON AND NEWARK, OHIO @ NEW CASTLE, PA 
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Mo at Your FINGERTIPS! 


A Means Of Pre-determining 
The Right _ Corrugated For Every Job 


= .. Chimpakit 


« ¢ « The handiest reference file of 
corrugated materials you ever 
saw! 

® more compact than many refer- 
ence books—only 842” x 334” x 54%”. 
® carries complete line of samples 
of Chippaflex Flexible Corrugated 
and Chippewa Single-Faced Corru- 
gated—the widest variety available 
anywhere. 

@each sample individually la- 
belled, indicating weight, grade, 
backing sheet, flute, etc. 

@ always up-to-date—new samples 
sent as available. 

®@ completely reliable—actual ship- 
ments do not deviate from Chippa- 
Kit sample standards. Once you 
specify—you know. The grade nev- 
er changes. 

@a fabulous time-saver in selec- 
tion, for the packaging man—a fab- 
ulous time-saver in procurement, 
for the purchasing man. 


SEND . FOR YOUR 
Chjmpakit 
TODAY! 


All Chippewa Products Are Distributed By 
Selected And Accredited Paper Merchants 





"Chimrewa 


CHIPPEWA PAPER PRODUCTS CO., INC. 
2425 S. Rockwell Street © Chicage 8, Illinois 





i M°CORD PPRPORATION 


ez | 
eo, Qs 
« Vie EE aS 


Psion Mechanism 


for Engraving Machine 


4 
F., 
over 40 years 
Makers of Optics 
Optical Instruments 
Fire Control Devices 
Mechanisms of Precision 


Kollmorgen Optical Corporation le] 
2 Franklin Ave., Brooklyn 11, N.Y. ® 


Pionts ot Northampton, Mass., and Brooklyn, N.Y 
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meer 
ML [TA 


for Cleaning ¢ Rust-Removing ¢ Etching 
Phosphatizing and General Metal Con- 
ditioning of ail kinds of Metal Surfaces: 


SPECIFICATION NUMBER CONFORMING MATERIAL 
MIL-C-5541 (see also QPL-5541-1) Lyfanite 
MIL-S-5002 Lytanste 
MIL-C-10578 

Type I Metalprep Nos 77, 102—Alumiprep No. | 
Metaiprep Nos. 10, 15—Alumiprep No. 20 


Type 2 
JAN-C-490—Grade |! 

Type 2 Emutsopr: 

Type 4 Metaiprep, Prep-Pik-L. Aiumiprep, Prep-Rite 
Type 5 Metaiprep, aa. Prep-Pit L, Prepwash 


Type 6 No. 710-E.C 
USA 3-213 (See MIL-C-10578) 
USA 3192 


U.S.A. 98-20007 








USA. 72-53 
AN-F-20 
Metaiprep Nos. 10, 15, 77, 102 
‘Alumiprep Nos. 1 and 20 See MIL -C-10578 
AN-E-19 Lyfanite 
AN-C-170 (See MIL-C-5541) 
TAC-ES-431 (See MIL-C- 10578) 
AXS-1245 (See JAN-C-490, Grade 11) 
Engineering Corps—1-1184 Metaiprep No 28 
U.S.N.—Appends 6 Metaiprep 
51-C 








Suppliers to the 
Armed Services 
and Agencies 
of Government . 


Industrial Explosives 


Chemicals 
Emulsifiers, Detergents, 
Conditioning Agents, Specialty Chemicals 


Industrial Finishes 
Laundry Covers 


Activated Carbons for 
Liquid Purification 


SQTTISOS 
OT sett 


RSL 
SS” POWDER COMPANY 








Wilmington, Delaware y 
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duis AOW TO 


a Keep Your 
\ omer Dy 


Shell canisters are exposed to the 
toughest elements. Dumped on beach- 
heads during landing operations, or 
right in the “drink”. To“keep your 
powder dry” use Seamless F.O.S., the 
industrial tape that seals tight and 
stays sealed. A strong, tenacious tape 
that seals against moisture and vapor 
—resists abrasion. 








» “ON DECK” SHIPMENTS 


Protect Ordnance equipment 
against frozen gun bearings, 
corroded radio coils, rusted 
parts. Seal hatchways, race- 
ways, exhaust ports with 
Seamless F.O.S. Industrial 
Tape. Made in rigid accordance 
with Specification JAN-P-127, 
Type 1, Grade B. 


>» STENCILING INSIGNIA 
For cleancut designations and insignia 
use Seamless F.O.S. Masking Tape 
No ragged edges, no muss. Sticks 
easily and smo thly to contours, strips 
off cleanly. 








2 REASONS FOR SPECIFYING 
F.0.S. INDUSTRIAL TAPE 


1. Seamless is a rubber company . . . The formulation of 
rubber compounds has been our job since 1877 The 
basic material for pressure sensitive adhesives is the 
rubber adhesive “‘mass.’ 


2. Our job as pioneer and originator of pressure sensi- 
tive industrial tape is to keep abreast of, and anticipate, 
the needs of the Armed Forces and industry 


DO THIS NOW: If you have an industrial tape prob 
lem If one of our production-trained tape analysts 
can assist you If you've got a specification that 
requires strict compliance . ..Wire address below collect 


for 24-hour reply. 


EXAMINE THIS F.O.S. TAPE CHECK LIST 


Holding . Protecting . Sealing . Masking . Identifying 


Reinforcing Waterproofing . Insulating 


Hingin: . Splicing . Packaging . Binding 
eng 


We will certify compliance with Specifications 
JAN-P-127 and AN-T-12a. 


INDUSTRIAL TAPE DIVISION 
THE SEAMLESS RUBEER COMPANY 


NEW HAVEN 3. CONN U.S.A 








STAINLESS STEEL has great strength . . . but its strength is limited by 
the quality of welds which seal the joints. In all kinds of manufacturing 
—military work in particular—stainless is being used more widely. 
If you weld stainless, you must choose electrodes with care. 


PAGE STAINLESS STEEL ELECTRODES, AC or DC, give a stable arc 
under all conditions. The metal flows smoothly. Slag is clean and easily 
removed. The coating resists cracking down to very short stubs. 

Now available in 10-lb. lined, hermetically sealed metal cans which 
can be reclosed. Be sure... specify Page Stainless Steel Electrodes. 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, 
New York, Philadelphia, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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— ¢his Amazing Adhesive 


Bonding of 
do for you: 


Armstrong Adhesive 


pination © aoa 
Providing the new * : 
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surface ; 
place of brazing 
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1 Shrink a 
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ARMSTRONG pRODt cl 


Indiana 
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CLEVELAND 
CONTAINERS 


PROVEN PERFORMANCE 
backed by our long experience 
in ORDNANCE PACKAGING 

to your Service Specifications. 


Consult us on SPARE PARTS PACKAGING for protection 
in handling and in transit. 

CONTAINERS o¥ proven quality for Ammunition, Signal 
Flares, Spark Plugs, and endless other special Applica- 
tions. 

PLUGS and SLEEVES to protect threads. 


We serve the United States and Canada. For quick 


action, consult our nearest plant. 


1} BARGERTON AVE. CLEVELAND 2, OHIO 
© All-Fibre Cans ¢ Combination Mete!l end Poper Cans 
®@ Spirelly Weund Tubes and Cores fer all Purposes 

* 


* 
PLANTS AND SALES OF 
ons 


WCLEVELAND CONTAINERGES 


CES Gr an 
Ges Light Bide. Washington BC. We 
Clevetend Conteme: Conede (nd Preven Ontene 
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ECLIPSE-PIONEER 


| DY=Yo bYore 4 (=to Mh Cok del=Mel=s-b lene] 
fob alo Mb veto dehbbic(onabhu-Mey ae 0) cole tb lot (is io) 
the Precision Industries 


AUTOMATIC PILOT AND FLIGHT 


PATH CONTROL EQUIPMENT 


AIRPLANE AND ENGINE 
INSTRUMENTS 


Remote Indicating 
Systems For: 
Fuel Flow 
Fuel Pressure 
Hydraulic Pressure 
Liquid Level 
Manifold Pressure 
Oil Pressure 
Position 
Torque Pressure 
Water Pressure 


Fuel Flow Totalizing Systems 
Electric Tachometer Systems 


Warning Units 


FLIGHT AND NAVIGATION 
INSTRUMENTS 


Accelerometers 

Airspeed Indicators 

Attitude Horizon Indicators 

Dub! Radio and Magnetic 
Compass Indicators 

Gyro Flux Gate* Compasses 

Magnetic Compasses 

Rate of Climb Indicators 

Turn and Bank Indicators 

ODR Components 


POWER SUPPLY EQUIPMENT 


A.C. Generators 
D.C. Generators 


Control! Panels 

Fault Protection Systems 
Inverters 

Line Relays 

Overvoltage Protectors 
Voltage Booster Dynamotors 
Voltage Regdlators 

Power Failure Indicators 

A. C. Transfer Relays 

A. C. Load Contactor 


AIR PRESSURIZATION AND 
ICE ELIMINATION EQUIPMENT 


Electronic and Mechanical 
De-lcer System Timers 

Oil Separators 

Pumps 

Valves 

Pressurization and Control Units 

Windshield De-Icing Controls 


ENGINE STARTING EQUIPMENT 
Booster Coils 
Relay Switches 


Starters 4 


ENGINE CONTROLS 


Automatic Engine Power Controls 
Automatic Engine Boost Controls 


MISCELLANEOUS 


Actuotors 

Differential Pressure Switches 
Oxygen Regulators 

Geor Boxes 


Flexible Drive Shofts 
Turbine Power Supplies 


SPECIAL PURPOSE 
ELECTRON TUBES 


Amplifier Tubes 

Counter Tubes 

Gas-illed Contro! Tubes 
Klystron Tubes 

Rectifier Tubes 

Spork Gaps 

Temperature Tubes 

Voltage Regulator Tubes 
Ruggedized Receiving Tubes 


a itebiie), Mee). lel, is. 3s) 
FOR SERVOMECHANISM 
AND COMPUTING EQUIPMENT 


Avtosyn Synchros 
(Transmitters, Receivers 
Differentials, Control Trons- 
formers and Resolvers) 

Amplifiers 

Low Inertia Motors 

Servo Motors and Systems 

Gyros 

Rate Generotors \ 

Stabilization Equipment 

Remote Controls and 
Indicating Systems 


FOUNDRY PRODUCTS 


Sand, Permanent Mold, and Die 
Castings of Magnesium and 
Aluminum for a wide variety 
of Aircraft and Industrial Ap 
plications. Non-Ferrous Preci 

sion Plaster Mold Castings 





|GET AY Se PIONEER DIVISION OF 


TETERBORO, NEW JERSEY 


Export Soles: Bendix International Division, 711 Fifth Avenue, New York 11, New York AVIATION CORPORS w 


O 
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WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Louisiana Kentucky 











GOVERNMENT FINISH SPECIFICATIONS 


and the Parker Products which meet them 


SPECIFICATION PARKER PRODUCTS 
AXS 1245 . (See JAN-C-490) 
JAN-C-490, Grade | Bonderite 100, 125, 140, 160, 170, 180 
JAN-C-490, Grade Il 
Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
; Parco Cleaners 100, 101, 110 
Bonderite 32, 34, 100, 125, 140, 160, 180 
JAN-L-548 — Parco Compound, Parco Powder 
MIL-10578 (Formerly U.S. A. 3-213) 
Type | . .Parco Cleaner 250 
Type I! ; Parco Cleaner 260 
MIL-C-5541 ee ae en ee Bonderite 700 
MIL-C-16232 (BuOrd) 
err Parco Lubrite 1, 2, 3 
Type II . Parco Compound 
Naval Aeronautical M-364.. ... . .Parco Compound—Parco Powder 
QQ-P-416 Type Ill Bonderite 32, 34 
U.S. A. 57-0-2 
Type ti, Class A & Al ....Parco Lubrite 1, 2, 3 
Type II, Class B Parco Compound—Parco Powder 
Type Il, Class C Bonderite 100, 125, 140, 160, 170, 180 
U.S. A. 72-53 Bonderite 32, 34, 100, 125, 140, 160, 170, 180 


For information regarding these or other specifications write: 


PARKER RUST PROOF CO. 35 xu 
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Gulf Super-quench 


can help you meet hardness specifications 
with today’s substitute steels 





Is the current alloy shortage creating a heat-treating problem 
for you? Must you accept alloy steels with less chromium, man- 
ganese, molybdenum, or vanadium than you originally speci- 
fied? Then you'll be interested in the performance of Gulf 
Super-quench. Because of its dual-quenching power, this out- 
standing quenching oil helps offset the lower hardenability of 
today’s substitute steels. 

Gulf Super-quench passes through the vapor stage far more 
quickly than conventional quenching oils. This means that the 
quenching temperature falls extremely fast at the outset, an 
important factor in the depth and uniformity of hardening. In 
the succeeding cooling stages Gulf Super-quench has a slow 
cooling rate, like that of conventional quenching oils, and the 
same minimum tendency toward distortion and cracking. 

Greater quenching power of Gulf Super-quench adds up to 
greater depth of hardening and more uniform hardness! One 
of the most practical advantages of Gulf Super-quench is greater 
uniformity ef results on steels of variable hardenability. 

For further information on Gulf Super-quench call in a Gulf 
Lubrication Engineer today. 


Gulf Oil Corporation 
Gulf Refining Company 
Gulf Building 
Pittsburgh 30, Pa. 


SERVES 
INDUSTRY 


So a 
= Rd hello alte al Ee 


This kind of 


HOARDING 


Here is what was acccmplished just by 
the installation of Handy Governors on 





PLASTIC PACKAGING 


FOR DEFENSE 
MATERIALS ° 


GILBERT PLASTICS has the facilities, skill, 
and experience necessary to meet all 
Army, Navy, and Air Force prime and 
sub-contract requirements* from the plan- 
ning and designing stage . tooling 

. manufacturing . . . assembling . . . 
to the finished product. 

Our engineering staff and facilities are 
available for consultation as to your plastic 
requirements. 


*Approved by Security for top-secret work. 


GILBERT PLASTICS, INC. 


1415 Chestnut Ave Hillside 5, N. J 


LEGAL? 


and cut the cost of accidents 37% 





the vehicles of 180 truck fleets. The sav- 
ing on tires was found to be 22.6%, on 
engine repairs 32%, on fuel 13.5%, on 
lubricants 26%, on brake maintenance 
29.2% and general maintenance 26%. 
Furthermore it reduced insurance 16% 


Write for quotation on 


In the face of war shortages, which will 
certainly get progressively worse, is there 
any better way to conserve equipment 
and at the same time make substantial 
dollar savings? This kind of hoarding is 
not only legal but it pays good dividends. 


ipping the vehicles 





a al ak ald 


of your fleet with Handy Governors. 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 


PLANTS AT ANN 
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ONCE 
AGAIN 


the experience, skill and facilities of Burgess- 
Norton are at work in the production of parts vital 
to our rearmament program. 


In World War II Burgess-Norton played a major 

: § r h J 
part in the development and production of tank 
track links and blocks. 


Since that time our development engineers have 
been’ constantly redesigning these track parts 
to keep pace with the many improvements 

and design changes in America’s tanks. Today 
we are again in production of new, improved 
tank links and blocks to meet the 

expanded requirements of the 

new tank program. 





MFG. CO. ceneva 


ESTABLISHED IN 1903 


LLINO!S 





TIME SWITCH 
for ACCURACY, 
DEPENDABILITY, 
ECONOMY! 


uM £ . 


ers of equip 
requiring automatic delayed 
action timing can rely on 
Mark-Time 9100-Series time 
switches to do the job. 
Mark-Time simplicity of de- 
sign means fewer parts ond 
fewer possibilities of failure. 
The sturdy, spring operated 
mechanism free from power 
variations is set and wound 
in one operation. 

A model giving an audible 
bell signal is available. 
Wide variety of modern dial 
and knob designs. 

Write for further details and 
prices. 





MARK. ~ b= 
TIME 8 
oor rY ompere 
125 Volt A.C. operation 
Somnally supplied for Center 
mounting other mount- 
quate, on request 
Timings from 1 minute te $ 
hours 


La 
M. H. RHODES. inc. @gaaupy 


HARTFORD, CONNECTICUT 


In Conada send inquiries to: Ontario Hughes Owens Co. Ortowe, Ontario 


with more than 2,000 manufacturers now using 


OSS INDUSTRIAL 


BAKING 


AIR 
HEAT TREATING .. . AGING 
CONDITIONING sYSs T E a & 


ROSS PAINT FINISHING 


conveying, cleaning 


Systems insure complete coordination 


of all component parts rust proofing, dry 


off, cooling, painting, baking, hardening. Long experience and 


outstanding facilities for designing, engineering, manufacturing 


and installing insure maximum production and operating eff 


ciency with ROSS built equipment. Catalog on request 


RPORAT.ION 
OF AIR PR ctssine svsveme Ene 


444 MADISON AVENUE NEW YORK 22) N.Y. 
CHICAGO * DETROIT * BOSTON * LOS ANGELES * MONTREAL * LONDON 





MANUFACTURERS 
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— the basic shape is abwady mode 


Shelby Seamless Steel Tubing is 
manufactured in a complete range of 
diameters, wall thicknesses and analy- 
ses to meet every need. For future 
planning write for our helpful book 
on Mechanical Tubing Applications 
Address: National Tube Company 
525 William Penn Place, Pittsburgh 
30, Pennsylvania. 


@ You can save time, money and steel 
—and make a better product—when 
you use Shelby Seamless Tubing for 
hollow cylindrical parts. Compared to 
solid bar stock or forgings, this high 
quality seamless tubing requires much 
less cutting or boring. 

Each of the parts shown here was 
made from Shelby Seamless Tubing, 
faster and at lower cost than identical 
parts machined from solid bar stock. 
In several cases production has been 
doubled or tripled—costs savings have 
run as high as 50 percent — rejects 
have been reduced to zero 


SHELBY SEAMLESS STEEL TUBING 


NATIONAL TUBE DIVISION - PITTSBURGH, PA. 


Tubing Specialties 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, 
PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NIAGARA Aero Heat 


Air leoving; 
dompe: open 


Exchanger 


1. Extends quenching > 
capacity without extra U | 
water or cooling tower. 


2. Quickly pulls down 
heat at initial peak load 
of Quenching. 


3. “Balanced Wet Bulb” 
Control holds quench 
bath at proper tempera- 
ture, heating if needed 
to start after shut-down, 
and cools or heats by 
automatic control. 


6y-poss 
domper closed 


Saves Time by 


With a Fuller Floor Brush 
you get ail the refuse with 
one stroke. The stiff inner 
fibers give body to the brush 
for moving heavy refuse. The 
outer casing of horsehair 
simultaneously brushes fine 


Eliminating 


Back-Tracking 


dust. This special blending 
of materials gives you thor- 
ough sweeping with fewer 
strokes. Cuts floor sweeping 
time. . . cuts maintenance 
costs. For complete specifi- 
cations, write to... 








INDUSTRIAL DIVISION 


THE FULLER BRUSH CO. 


3585 MAIN ST. « HARTFORD 2, CONN 
IN CANADA: Fuller Brash Co., Ltd, Hamilton, Oat. 
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4. Saves cleaning expense 
as compared to cooling 
tower which picks up 
acids and fumes from air 


APPLICATIONS 
Quench Oils 
Cutting Oils 
Lubricating Oils 
Cooling Water 
For help m increasing production, 


saving of cooling water, write 
for Bulletin No. 120. Address 





pr rrr 
Thermostat 


“~J™ 





NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. O, 405 Lexington Ave. 
Experienced District Engineers in all Princspal Cities 


———= 


New York 17, N. Y. 
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EVER before in its thirty-two years of 

existence has the American Ordnance 
Association offered its members so much 
service for such little cost. 


e While almost all other costs have continued 
to rise, the A.O.A. over the years has reduced 
its membership dues from $5.00 to $4.00 and 
then to the present rate of three years for 
$10.00—less than a penny a day! 


e For this trifling amount members now 
receive: 


. OrDNANCE, the bimonthly journal of scien- 
tific and industrial preparedness. 


. INDUSTRIAL PREPAREDNESS, a monthly report 
on the A.O.A.’s Technical Divisions. 


. THe Common Derense, the Association’s 
monthly Washington newsletter. 


. An embossed membership card. 


5. The privilege of wearing the insignia of 
the Association—medal, ribbon, or pin. 


. Membership in a local A.O.A. Post with its 
attendant activities. 


. Many other privileges and services includ- 
ing special reports, plant visits, seminars, 
national meetings, dinners, and conven- 
tions. 


e This is indeed a big package for less than a 
penny a day. Why not tell a friend about the 
A.O.A. now? 


AMERICAN ORDNANCE ASSOCIATION 


Dedicated to Industrial Preparedness 


LAND e SEA ° AIR 
705 Mills Building ¢ Washington 6, D.C. 
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Your Fringe Costs - How Much? 


Your fringe costs! How much do they add to your present production 
line costs? This added overhead is ever present when (1) hourly paid 
labor is not at bench or station in actual productive effort (2) when 
equ ipment is inadequate or does not deliver as a smooth 
cient operation should. On the labor side with 50’; 
of all productive labor occupied in handling and 
packaging fringe labor costs can be the first threat to 
profits. On the equipment side a second threat can be 
controlled by sound plans, plus equipment to do the 
job and timing to fit the personnel. When checkweighing 
is involved the ~~ Te of weighing units are vital too. 
Use EXACT industrial scales for accuracy, 
adaptability, Gonateniticy, correct capacity 
and speed of operation. Remember nothing 
will cut fringe costs more than the right 
scales in the right place. Their capacity to 
save time, money, 
product and labor have 
been proven numberless 
times by production- 
minded engineers 
everywhere. Write for 
details for your opera- 
tion. 


THE EXACT WEIGHT SCALE COMPANY 


900 W. Fifth Avenue COLUMBUS 8, OHIO 
2920 Bloor St. W. TORONTO 18, CANADA 





Manufacturers of over 360 
different products for home 
and industry 


ARMSTRONG CORK COMPANY 


Lancaster, Pennsylvania 
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Multiple-Use, Rubber-Cushioned 
Brightboy 


ABRASIVES 
Widening Production 
Applications 


* Results show time 
savings up to S0 
burring, finishing, clean: 
ing, polishing, in one \y 


operation. 


¢ Application versatil- 
ity widened in working 
all metals, plastics, laminated materials, wood, glass. 


* Manufactures of defense and civilian-use products, 
semblies benefit from new methods and applications 


SAVES TIME: Bridges the gap between the rough grind and the buff. 
Works to close tolerances; can be shaped to contour. Produces a wide 
variety of conventional and special finishes and patterns; frequently 
the final polish. —~ 9 no before-use preparation or dressing; no 
skilled labor to handle it. 

SOME GENERAL USES: Removing light digs, tool and heat marks. 
Cleaning welded and soldered joints. Finishing dies and molds. Burring 
and finishing stampings, castings, machined and molded parts 


parts and as- 





] BRIGHTBOY IS ALREADY- 
i} PROVED FOR DEFENSE- 
PRODUCTS MANUFACTURE 
AND MAINTENANCE 
Ordnance « Airplane Parts 
Internal Combustion and 
Jet Engines ¢ Instruments 
Electrical and Electronic Equipment 
Seanapertaten Senguent 
and for the product 
pe ks ROK dies ’ patter 
Br ightb oO yy BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO 
6th Ave. & No. 13th St 
Newark 7, N. J 
ers of Rubber-Bonded Abr 


America’s Pioneer Manufactur asives 





LOW HARMONIC 
CONTENT 
PERMANENT MAGNET 


ALTERNATOR 


MODEL N28 


s 


Originally designed and manufactured 
to operate into EAD synchronous 
motors in precision test equipment 
Will meet all military specifications— 
high and low ambient temperature, 
humidity, altitude, dust, tropicaliza- 
tion, vibration and corrosion. 


SPECIFICATIONS 


Output 7 volts and 30 cycles, at 1800 
RPM. Extremely low harmonic dis- 
tortion, continuous duty, ball bearings. 


This alternator may be modified to 
meet your individual requirements: in 
1, 2 or 3 phase for wide voltage ranges 
at required frequencies. 


EASTERN AIR DEVICES, inc. 


585 DEAN STREET ° BROOKLYN 17, N. Y. 








DO YOU NEED 
PRESERVATION 


NNT 


PACKAGING 
MATERIALS 


FOR GOVERNMENT ORDERS? 


AETNA-STANDARD 


Seamless Tube Mills 
Piercing Mills 
Plug Mills 
Reelers 
Sizing Mills 
Reducing Mills 
Continuous Butt Weld Pipe Mills 


Continuous Seamless Tube 
Rolling Mills 





Levellers Let us help you determine your 


Shears requirements and supply you with 
the right approved Preservation 


and Packaging Materials for your 


Slitters 
Tension Reels 





Upcoilers specific government order. 


Pilers 
Side Trimmers 
Stretcher Levellers 
Pay-off Reels 





Down Coilers 


Coil Breakers 





Side Trimming Lines 
Slitting Lines 
Scrubbing and Drying Lines 
Continuous Strip Galvanizing Lines 
Sheet Galvanizing Lines 


Continuous Strip Long Terne Lines 





Continuous Electrolytic Tinning Lines 
Hot Dip Tinning Equipment 
Cutting-off Machines 


Continuous Pipe Galvanizing 
Equipment 


Mill Tables 
Cooling Beds 
Drawbenches 





Bar Turning Pointers 
Hydraulic Squeeze Pointers 
Wire Pointers 
Bending Machines 
Wire Drawing Machines 
Rolling Mill Rolls 








@ Designers, Engineers, Manufac- 
turers of Production Equipment. Aetna works 
closely with the Army Ordnance Division 
in the production of ordnance materiel. 





The Aetna-Standard 
Engineering Company 


Pittsburgh, Pa. 





Most of these materials are in stock 
available for immediate delivery. 

Write for your copy of our 
Index and Price Specification 
Sheets on Packaging Materials 
and our Use Chart on Preservative 


Oils and Compounds. 


PACKAGING DIVISION 


Your assurance [7 E Twitchell Incorporated 


OF Qi 


2887 NORTH THIRD ST., PHILADELPHIA 33, PA. 





PRECISION WHERE IT COUNTS! 


Typical of the components 
necessary for radar-gunfire 
control systems in today’s jet 
planes is the computer above, 
precision-built by Servomech- 
anisms, Inc. It incorporates 
two 3-gang Fairchild potentio- 
meters driven through 72- 
pitch precision stainless-steel 
gears. 

Fairchild potentiometers 
were selected not only for 
their extremely high func- 
tional accuracy, but also for 
their precision mechanical de- 


sign. This precision eliminates 
backlash and binding which 
could cause serious errors in 
the computing system. Thirty 
years of experience in building 
all kinds of precision equip- 
ment make all this possible. 

Let us analyze your poten- 
tiometer problems. Write to- 
day, giving complete details, 
to Fairchild Camera and In- 
strument Corporation, 88-06 
Van Wyck Boulevard, Jamaica 
1, New York, Department 
140-23G. 


9/RCH/LD 


PRECISION POTENTIOMETERS 
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“,.. Nearly nine out of 
each ten of our employees 


are.. . participating in 


The Payroll Savings Plan.” 


E. J. HANLEY 


President, Allegheny Ludlum Steel Corporation 


“Systematic Savings offer the surest means of future security and we know 
of no better systematic savings plan than that afforded by payroll deduction 
purchases of U.S. Defense Bonds. Nearly nine out of each ten of our em- 
ployees are helping their country while they save by participating in this plan.” 


There are three easily understood reasons why 88% ¢ the patriotism and sound sense of the Allegheny 
of Allegheny Ludlum's 14,378 employees are enrolled Ludlum employees who know that every dollar 
they invest each month in U.S. Defense Bonds is 
a double duty dollar —it helps to keep America 


strong . . . it builds personal security for the 


in the Payroll Savings Plan: 


¢ the recognition by Mr. Hanley and his associ- 
ates of the Payroll Savings Plan as a major con- employee. 
tribution to America’s Defense effort . . . an im- {f employee participation in your Payroll Savings Plan 
portant, stabilizing factor in our national econ- is less than 50% ... or if you are one of the relatively 
omy ... a road to personal security for Allegheny few industrial companies that does not have a Payroll 
Savings Plan, phone, wire or write today to Savings 
Bond Division, U.S. Treasury Department, Suite 700, 
Washington Building, Washington, D.C. You will get 


all the assistance you may need to place your company 


Ludlum employees. 


¢ Allegheny Ludlum’s person-to-person canvass 
of employees, which put an application blank for 
the Payroll Savings Plan in the hands of every among the thousands of companies that have 60, 70, 


man and woman on the company payroll. 80%, even 88% participation in the Plan That Protects, 


The U. S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 


AMERICAN ORDNANCE ASSOCIATION (x) 
705 Mills Building Washington 6, D. C. 
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Here are clues 
to his identity— 


) 


He is a Vice President of his 
company. The analysis of 
ORDNANCE Circulation by 
Title of Subscriber shows that 
over 38°° are President, Chair- 
man of the Board, Owner, Part 
ner or Vice President. 


He influences purchases made by 
his company. The first of series 
of continuing studies* to deter- 
mine the editorial impact of 
ORDNANCE Magazine revealed 
several interesting facts. For 
example, the survey shows that 
over 60% of ORDNANCE 
readers either “specify” or “in- 
fluence”’ purchases. 


He reads ORDNANCE Magazine 
more thoroughly than other tech- 
nical magazines. The survey also 
indicates that these same men 
devote much more time to read- 
ing ORDNANCE than they do 
other magazines. 


* * * 


*This study was conducted by 
an independent research organi 
zation, and is available for 
review upon request 


DO YOU 
RECOGNIZE 
THIS MAN 


He Can Be Mighty Important 
To Your Business 


These clues should fit you too, because we are describing 
the tvpical member of the American Ordnance 
Association. Just as you are concerned with vour 
company’s expenditures for machines, materials, 
component parts, supplies and consulting services... 
so are the majority of your fellow members. 

You will find that many of your best customers and 
prospects are readers of ORDNANCE. 


Because of the magnitude of the market it serves, 

the completeness with which it is read, and the high 
percentage of influential executives among its readers 
...ORDNANCE Magazine represents without 
question the ideal low-cost advertising vehicle for all 
companies connected directly or indirectly with 

any phase of the preparedness program. 


Write to us today for all the details about this 
powerful advertising medium... ORDNANCE. 


THOMAS 0. WOOLF & SON, COMPANY 
70 East 45th Street, New York 17, N. Y. 


San Francisco Los Angeles 


ORDNANCE 
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United States through industrial preparedness for national security and peace. Such companies as these are indicative of 

the industrial strength of the Nation upon which the military might of the Armed Forces depends in peace and war. 
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Gear Reduction Units 


Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


*Cartridge Seal. . . pressure : ; 
-y ° prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


G1ITs BROS. MFG. Co. 


1842 S. Kilbourn Ave. + Chicago 23, Ill. 
—_— Ao) r De) 
Gits Lubricating Devices, | ~ 
The Standard For Industry For Over 40 Years 1} = 
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This section of ORDNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


Rocket Propellants 


Scientists Still Seek the Ideal Missile Fuel 


Chief, Chemical Section, Naval Air 


N both developing and manufactur 
numerous 


ing rocket propellants, 
properties must be considered. The first 
is, obviously, This is 
usually measured in specific impulse, 
or /,,, with the dimension of seconds. 
It is, briefly, the number of seconds tor 
which a unit mass of a given propellent 
combination could, ideally, exert a force 


equal to that mass. For the propellants 


performance, 


now known and used, this specific im- 
pulse runs from 200 to 350 seconds. If 
I,, is multiplied by the acceleration of 
gravity (32.2 ft./sec.*) the result will 
be the exhaust velocity of the jet in 


feet per second. 


Equation Given 

The specific impulse is related to the 
energy of the reaction involved by the 
equation: 


ly = 6.95 \/ AH/M y 


where H is the heat of reaction (in 
BTU’s) per pound molecular weight 
of the reactants, M is their molecular 
weight, 6.95 is a constant including the 
from thermal to 

and 9 is_ the 


conversion factor 
mechanical 
efficiency. 
There are a good many methods of 
calculating , none of them completely 


satisfactory. They would probably be 


energy, 
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Dr. John D. Clark 


Lake Denmark, N. 


a good deal better if, first, we knew 
exactly what happens inside a rocket 
chamber and, secondly, if our mathe 
matics were equal to coping with the 
processes involved. However, the meth 
ods available at present are capable of 
calculating the specific impulse within 
a few per cent, and are good enough 
to tell us, at least relatively, what fuels 
are likely to give good results. 

We know that a high chamber pres 
sure generally increases the efficiency 
that a high exhaust 
decreases it. We know that a low 
average molecular weight of the ex 
efficiency. 


and pressure 


haust gases increases the 


Water, with a weight of 18, is a better 


exhaust gas than is carbon dioxide 
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Rocket Test Station, 


with a weight of 44. A low molecular 
heat capacity (C,) of the exhaust gas 
aids the efficiency, which means that 
the simpler the structure of the ex 
hausted molecule the better. 

Helium would be a magnificent ex 
haust gas; carbon tetrachloride would 
be a remarkably bad one. The simplest 
and lightest molecule conceivable is 
atomic hydrogen (until that glorious 
moment when somebody dreams up a 
way of ejecting electrons and positrons, 
a jet) and the 


or even neutrinos, in 


next lightest is ordinary molecular 
hydrogen. Carbon dioxide is a relatively 
complicated molecule with a rather 
high heat capacity, and water isn’t 


much better. 


Propellent Combination 

The result is that we tend to select 
a propellent combination which con 
tains as much hydrogen and as little 
carbon as possible. We are likely to 
work on the rich side of the mixture, 
that is, with insufficient 
react with all of the fuel, so that an 


oxidizer to 


appreciable fraction of the carbon 
present oxidizes only to CO and there 
is considerable amount of free hydrogen 
in the exhaust. 

more or less 


These considerations 


limit us, in our choice of propellants, 


661 
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to compounds derived from the ele- 
ments of the first part of the periodic 
table: 


H 
Li Be B C N O F 


S Cl 


As a result, a fuel is generally either 
hydrogen or a combination of hydrogen 
with one or more of the other light 
elements, while an oxidizer is a loose 
combination of oxygen or fluorine with 
the light elements or the free-oxidizing 
elements themselves. 


Typical Fuels 

Typical fuels, then, either used or 
considered, would consist of such com 
pounds as ammonia, NH,, hydrazine, 
N.H,, diborane, B,H,, and of such 
organic compounds as hydrocarbons, 


ethers, and so on. 


alcohols, amines, 
Oxidizers are such things as concen 
trated nitric acid, HNO,, hydrogen 
peroxide, H,O,, pure liquid oxygen, 
O,, and so forth. 

Once a propellent combination has 
been chosen (by its performance, not 
merely by its heat of reaction) there 
are many other things to consider. One 
of these is the starting characteristics of 
the combination. Certain pairs, such as 
alcohol and liquid oxygen, must be 
ignited. This leads to complications and 
extra weight, particularly if the motor 
is designed to be turned on and off 
several times during a run. 

Other combinations, such as aniline 
and red fuming nitric acid, are called 
“hypergollic,” and ignite spontaneously 
when the fuel and the oxidizer meet. 
This is, obviously, a highly desirable 
property, but not without qualification. 


Possible Dangers 
Such a combination is excellent—it 
If it lingers 


appreciable 


it ignites immediately. 

if there is any 
ignition delay, there will be 
The fuel and oxidizer spray into the 
chamber, collect there in a puddle, and 
then ignite all at once, with results 


that are likely to be spectacular and 


awhile, 
trouble. 


disastrous. 
There are similar difficulties with 
monopropellants, which are propellants 
which combine the fuel and oxidizer 
in a single fluid, either as a chemical 
combination or as mechanical mixture. 
Mechanically, the monopropellant is 
an excellent idea, simplifying the de 


sign, requiring only one set of fuel 
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tanks and pumps, needing only a 
simple injector, and with all the other 
obvious advantages. 

Unfortunately, nobody to date has 
managed to prevent the reaction from 
moving up trom the chamber to the 
fuel tank, with deplorable results. 

Another thing that the engineer must 
consider is the temperature of the re 
action. Some combinations burn at 
temperatures a thousand degrees higher 
than do others, and since the motor 
must be built of something with a 
finite melting point, that fact must not 
be forgotten. 

The 


chamber walls is to pass the fuel, or 


usual means of cooling the 
oxidizer, or both, over the outside of the 
chamber betore injection. This so-called 
“regenerative cooling” has a good many 
advantages. The chamber walls are 
kept below their melting point, and 
the heat lost through them is salvaged 
by the propellant and brought right 
back into the chamber through the in 
jector. With a properly designed motor, 
true adiabatic conditions are ap 
proached, and the efficiency approaches 
the theoretical maximum. 


Heat Capacity 

But the heat 
must be considered as 
thermal conductivity and its stability 


capacity of the fuel 
well as its 


under the temperatures attained. If it 
decomposes appreciably under these 
conditions, either the cooling passages 
will be clogged up with the decomposi 
tion products, or the whole motor will 
explode. 

Under any circumstances, the stabil 
ity of the propellant cannot be ignored. 
A high-energy fuel or oxidizer, by 
definition, has a tendency 
If that tendency is encouraged 


shock, by immoderate 


to decom- 
pose 
by mechanical 
temperature conditions, by catalysis of 
some sort, or, as is generally the case, 
by causes unknown, the results can be 
disconcerting. 

Liquid acetylene has a lot of energy 
in it, but nobody in his right mind 
rocket 
nitro- 


care to use it as a 
Similarly, while 
glycerine has proposed as a 
monopropellant, there has been an 
understandable reluctance on the part 


would 
propellant. 
been 


of the engineers concerned to initiate 
any considerable experimental program 
with it. 

An extremely important 
tion is the density of the propellant. 


considera 


Liquid hydrogen is, energetically, one 
of the best possible chemical fuels. But 
its density is approximately one-four- 
teenth that of water, and any reason- 
able amount of it will take an uncon- 
scionable amount of tank space. That 
means more dead weight and trouble 
in general. If you are designing a small 
missile to operate in the atmosphere, it 
resistance and a 


will mean more air 


lower performance of the missile itselt. 


Other Properties 


Other physical properties must be 


considered. It can be assumed, by 
definition, that the propellants of a 
liquid-fueled rocket must remain liquid 
over the operating range of tempera 


tures and pressures, and it must be 
remembered that a rocket does not run 
in a thermostat. The outside tempera- 
ture, and hence that of the propellants, 
may vary trom 60 degrees below zero 
Fahrenheit, to 140 above. 

If the propellant freezes solid, or 
becomes too viscous for the pumps to 
handle when the rocket is at 50,000 
feet, the flight is likely to come to a 
premature halt. If it boils off as the 
missile is taking off from the surface 
of the Mojave Desert, the feed rate is 
going to vary in a highly unpredictable 
manner. 

Occasionally, pressurizing the fuel 
tanks is an acceptable answer. Butane, 
to mention one conceivable fuel, and 
chlorine, to mention an oxidizer, can 
be liquified at room temperatures by 
the application of quite moderate pres 
sures. But in this case, and sometimes 
with normally 


liquid, the vapor pressure of the ma 


propellants that are 
terial can cause trouble by inducing 
cavitation in the fuel 
locks in the lines, and so on. 


pumps, vapor 


Liquid Hydrogen 

Liquid hydrogen, with much to rec 
ommend it, is an extreme example ot 
the difficulty of working with liquid 
“permanent” gases. Its boiling point is 
not only extremely low (second only 
to that of helium), but at low tempera 
tures the molecule changes from the 
ortho to the para state, evolving heat 
and accelerating the evaporation. Even 
(CH,), make 
fuel, have to be 


methane which would 


an excellent would 


like 


since 


handled liquid hydrogen or 


oxygen, no conceivable 
can liquefy it at 


Merely compressed gases are out of 


pressure 


room temperatures. 
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the question. They heavy 
tanks, which means more weight, and 
the density of even the most highly 


require 


compressed gas is too low to permit 
an adequate amount of fuel in a tank 
of reasonable dimensions. 

There is another consideration that 
presents itself. The propellant must be 
stored, perhaps for a long time, in 
some sort of a container, and it must 
be kept in the tanks of the rocket. 
Some of the best oxidizers, such as 
white fuming nitric acid, approach the 
legendary universal solvent in activity. 

They are more likely than not to at 
tack the storage drums, eat holes in the 
tank, abolish the pump 


unless the material for these objects is 


fuel and to 
chosen with more than ordinary care. 

Other propellants, such as hydrogen 
peroxide, tend to decompose, and the 
may easily be 


decomposition quite 


catalyzed by metal which we 
would like to use for the fuel tanks. 


will start to 


some 
Occasionally peroxide 
decompose on its own, tor no apparent 
The 


heat, which accelerates the decomposi 


reason. decomposition — liberates 
tion, which liberates more heat, and 
so on, usually ending in a first-class 
explosion. 
Under any circumstances, the ma 


terial must be vented at all times to 
avoid the chance of a pressure build 
up. Liquid oxygen, too, must be vented, 
and is extremely difficult to store for 


any length of time. 


Answer Not Obvious 


In general, however, the storage 
problem can usually be solved in a 
more or less satisfactory manner, and 


it usually is not entirely beyond the 


wit of to choose structural ma 
terials that can contain the propellants, 


given 


man 
but the answer in any case is 
not always obvious. 

The propellant must be handled. 
Somebody has to trarsfer it from the 
storage container to the tanks of the 
rocket, and he frequently has a phe- 
nomenally unpleasant job on his hands. 
Red or white fuming nitric acid can 
start a fire if either one splashes on 
anything The 
(NO,) given off by the red acid are 


combustible. fumes 
about as dangerous as phosgene, and 
liquid NO, itself has been considered. 

If either touches the skin it 
will produce a very nasty burn, and it 
that it 


acid 


corrodes almost anything 


touches. 


January-February, 1952 


Concentrated 

particularly 
fumes are merely oxygen and water, 
but it will ignite with many com- 
bustibles, including wool. More than 


hydrogen _ peroxide 


isn't corrosive, and _ its 


one operator has been killed when a 
big spash of the material on his clothes 
converted him into a flaming torch. 





“Briefly, there is no all-purpose 
propellent combination. The 
problems involved in a moon- 
ship are quite different from 
those involved in an antiaircraft 
missile.” 





Aniline is extremely poisonous and 
A big 


imme 


is absorbed through the skin. 
splash of it, if not removed 
diately, can lead to cyanosis and death. 

Liquid oxygen by itself is relatively 
innocuous, although it can freeze a 
hand quite solid quickly enough. How 
ever some of it, combined with an 
inflammable substance and a spark, can 


produce a serious explosion. 


“Logistics” 


Then we have the considerations 
that 


“logistics.” Let us assume that we have 


covered by much-abused word, 
chosen a really good propellant. Can 


we get it when we want it and as 


much of it as we want? 


The case of aniline and its homo 


logues, new considered obsolescent 
fuels, is pertinent. Aniline is a fairly 
good work-horse fuel. It ignites well, 
has a good density, a fair impulse, 
good storage properties, and not too 
dificult handling characteristics. 

But, it 


in the course of a major war there 1s 


is made from benzene, and 
never enough benzene available for 
half of the things that we would like 
cannot rely 


to make from it. So, we 


on benzene if we want to make a 
million missiles. 


And the 


vulgar one known as money. If we are 


final consideration is the 
building a rocket to go to the moon, or 
one designed to convey an atomic war 
Alaska, to the 


spot where it will do the most good, 


head from Fairbanks, 
price may very well be no object. But 


build 


thousand missiles to be used to break 


if we want to seven hundred 


formations, the 
that 


up bomber price is 


something cannot be entirely 


ignored. 


Briefly, there is no all-purpose pro 
pelleat combination. The problems in 
volved in a moon ship are quite dif 
ferent those 
antiaircraft missile. In the former case, 


trom involved in an 


performance is all important; in the 
latter, ease of manufacture, storage, and 
handling might well be so important 
as to make a slight loss of performance 


pertectly acceptable. 


Ideal Characteristics 


But even if the ideal propellant does 
not exist, its characteristics have been 
laid 


they are 


down by wishful engineers, and 


listed below tor the benefit ot 

yrospective purveyors without any ex 
I I 

writer 


pectation on the part of the 


that a propellent combination with 


these properties will be immediately 


forthcoming 


Specific impulse, at least 
seconds; 
Hypergollic, with ignition delay of 
no more than 10 milliseconds; 
Liquid range at atmospheric pres 
sure trom minus 60 degrees to plus 
60 degrees Centigrade; 

Low vapor pressure and viscosity; 
Temperature-stable up to 500 de 
trees Centigrade; 

Completely shock-stable; 

High heat capacity and conduc 
tivity, approaching that of water; 
Density at 


Noncorrosive 


least 1.5; 
against’ aluminum 
and its alloys and against mild and 
stainless steel; 

Nontoxic, and simple to handle; 
Available in large quantities, with 
out drawing on critical materials; 
and 


Available at a reasonable price 


A propellent combination with the 


above properties would convince the 
rocket engineers that the millennium 


had 


manufactures of the 


until the chemical! 
United 


remotely 


arrived, but 
States 
produce something resem 
bling it, rocket design will be shackled 
to the unsatisfactory propellants that 


are now available. 


The 


tained in this article are those of the 


opinions and assertions con 
writer and are not to be construed as 
official or reflecting the views of U. S 
Naval Air Rocket Station, the 


Navy Department, or the naval estab 


Test 
lishment at large. 
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Postmortem on Rifle Calibers 


Some Reminiscences on Small Arms and Ammunition 


: 


by 
Col. Charles G. Mettler 


> 


The present British trend 
toward a new light rifle 
brings back similar Ord- 
nance anecdotes about 
weapons and projectiles 


. 


HE recent conversations about the 
caliber and character of the rifle 
to be supplied to the North Atlantic 


Pact nations has mind 
other controversies and arguments that 


brought to 


should be read into the record forthe 
entertainment and guidance of the 
Ordnance officers concerned with the 
new decisions. 

There is a long history of experi- 
ment and research that led the U.S.A. 
to adopt the caliber .30 for its rifle, 
particularly the work which preceded 
the adoption of the various bullets for 
battle targets—the light bullet, the 
heavy bullet, the armor piercer, the 
and such 
tried 


boattail, the 
variations that have 
discarded along the alleys of experi- 


long point, 


been and 
ment. 


Serious Struggle 

These few incidents in which I par- 
ticipated will serve to illustrate how 
seriously we struggled with the matter. 

In 1914 I was alone in the Gun 
Division of the Office of the Chief of 
Ordnance in the old State, War, and 
Navy 
of the Newport News Shipbuilding 


Suilding when several officials 


Company came in and advised me that 
they had a great secret to reveal. They 
asked that 
sent out. When the room was clear, 


the civilian secretaries be 
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they told me of their long experiments 
behind screens with a small-arms bul- 
let that decided 
improvement in 


had shown them a 


range and accuracy. 
They unwrapped their drawings show- 
ing a tapered tail on a caliber .30 bullet 
and showed several comparative targets 


with standard and boattail ammunition. 


Similar Reports 

I happened to have on my desk at 
that moment two large, folded,endorsed 
letters Sandy Hook Proving 
Ground covering our own experiments 
handed to 


trom 


with the boattail, and I 
them these reports while I looked at 
The almost 


reports, but the Hook 


their results. two were 


similar Sandy 
reports concerned artillery shell. 

Other available on 
small-arms There were 
in con 


papers were 
experiments. 
also letters from inventors 
siderable number suggesting the same 
experiments. | thanked them for their 
information and we had a good laugh 
and a lunch together. 

In 1916 I organized the various ord- 
nance functions in Hawaii, assuming 
charge of the armament district, the 
depot, and the Department Ordnance 
Office. As soon as I opened the doors 
for business, nearly all the company 
commanders landed in the office with 
complaints about the corroded small- 
arms ammunition, practically unusable 
for either rifle or machine-gun practice. 

About six million rounds of caliber 
.30 ammunition were hauled out and 





Colonel Mettler, now retired, 
held positions of high respon- 
sibility in the Ordnance Depart- 
ment for many years, some of 
which were: professor of ord- 
nance and gunnery at the West 
Point Military Academy, mili- 
tary attaché in London; and 
commander of the Aberdeen 
Proving Ground, Md. He is 
now an active member of the 
A.O.A. in Florida where he is 
taking a particular interest in 
the new Florida Post. 











found corroded in their bandoleers and 
clips beyond any effective battle use. 

We set up three big kettles, put the 
cartridges through alkaline solutions 
and hot washings, washed the bando- 
leers, and sent out our product for 
tests on the ranges. After good re- 
ports, we recommended the cleaning 
of all the remaining lots, which was 
authorized, and also the packing of all 
tropical-use small-arms ammunition in 
containers, which 


hermetically sealed 


also was done. 


The Pedersen Device 

After World War I the great secret 
of the Ordnance was the Pedersen de- 
vice by which the Springfield rifle was 
converted to a smaller caliber, rapid- 
fire, short range arm with great fire- 
power. This led to much thought about 
a smaller caliber rifle. Pedersen brought 
out a new semiautomatic shoulder rifle 
of caliber .276—a lighter arm with a 
mild “kick.” 


Camp Benning, then being developed 


It made a great hit at 


as the Infantry School. 

Brig. Gen. John T. Thompson, a re- 
tired Ordnance officer, brought out the 
Thompson submachine gun with cali- 
ber .45 pistol ammunition—a very ef- 
fective light weapon. He also produced 
a semiautomatic shoulder rifle on the 
same principle. 

J. C. Garand 
Springfield Armory to round up the 
and see 


was employed at 


semiautomatic arm situation 
what could be done to produce a good 
light infantry weapon. He produced a 
splendid rifle in caliber .276 and in 


caliber .30 for test. 


Inventors Interested 

In 1926 I was sent to London and 
found all the European inventors in- 
terested in our search for a new light 
arm, and they were 
seeking some of our caliber .30 and 


semiautomatic 
caliber .276 ammunition to try out 
their inventions, pressing their requests 
on my new office. 

A while later I was invited to have 
a private chat with the Under Secre- 
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tary of State for War in his office. 
When we got to the real subject of the 
chat, he told me that he had been in 
formed that my Government had 
adopted the Thompson semiautomatic 
shoulder rifle, later he believed it was 
the Pedersen, but that we had posi- 
tively adopted a smaller caliber. 


Much Concerned 


I assured him that he had been mis- 
informed, that we would not adopt any 
of the existing semiautomatic rifles, 
and that we expected to test many 
before adopting any type or making 
any change in caliber. He said he was 
much concerned over our two nations 
adopting different rifles, or different 
ammunition, as he considered it most 
likely that we would have to battle 
again side by side in Europe in the 
not-too-distant future. 

The matter of complic ation of manu- 
facture and supply did not seem to 
worry his army officials as much as it 
should, and he said he would be most 
happy to have me press everywhere 
possible for uniformity of arms and 
ammunition in our two military or- 
ganizations. He assured me that he 
would do so. 


New Rifles Sought 


The next summer when | 
Switzerland purchasing special rifles 
and firing locks for our International 
Rifle Team I received notice from the 
Chief of Ordnance to be on the look 
out shoulder 
rifles for a test we would soon conduct 
in the U.S.A. I rifles 
under design and experimental test in 
Milan, Italy; St.-Etienne, France; 
Liége, Belgium; Brno, Czechoslovakia; 
and in Copenhagen, Denmark. 

I asked those concerned to prepare 
their rifles tests with our 
ammunition and offered to get some 
is difficult to 
imagine the amount of correspondence 


was in 


for new semiautomatic 


found such 


for our 


of it to them soon. It 
and personal contact that is essential to 
move even small amounts of ammuni 
tion over the many borders of Europe 
from the port of London. 

But finally the ammunition was de 


livered, and the rifles were made and 
brought to Washington for the com 
petition. The Thompson, the Pedersen, 
and the Garand were entered from the 
United States. 

I arrived home in time to be made 
a member of the board to represent 
the Ordnance branch. James Hatcher 
was my small-arms expert 
The nine rifles were minutely ex 
amined, dismantled, assembled, fired 
under very fair test conditions, and 
eventually brought Congress 
Heights for each member the 
board to make a personal evaluation 
after firing as much as he desired. An 
incident happened here that was a 
more or less decisive factor. 

Colonel O'Hara, who had fired the 
Pedersen rifle at Camp Benning and 
had much contact with the Infantry 
Board, showed considerable enthusiasm 
for the Pedersen and the caliber 
He appeared at Congress Heights for 
the evaluation test in a new stiff 
hat. He fired all the 
rifles standing, kneeling, and prone, 


adviser. 


to 


ot 


270. 


brimmed straw 


coming at last to his favorite Pedersen 
in the prone tests. He praised its light 
ness and balance as he stretched out 
on the ground to fire, wearing his new 
straw hat in the bright spring sunlight. 

The Pedersen rifle had a Luger-type, 
jointed bolt action, by which the joint 
lifted perhaps an inch above the breech 
recess at each round during the re 
loading and cocking action. As O'Hara 
the rising bolt took a 
nick out of the brim of the new straw 
hat, deepening the niche at each suc 
cessive round, When he rose to express 


fired, action 


his opinion, some one suggested he 
examine his hat. His comments will 


not be repeated! 


Garand Superior 

The final firing-to-destruction 
at Aberdeen showed the Garand rifle 
to be somewhat superior to the rest. 


tests 


In the final sessions of the board, at 
which the contestants were heard and 
gave demonsirations, the Garand rifle 
was selected. 

The question of caliber was reserved 
the last session. IT made best 


to mv 





Some years ago an Ordnance Board recommended the adoption 


of caliber .276 for 
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our semiautomatic rifle 
overruled by higher authorities and caliber 


but this 
30 prevailed. 


was 


appeal tor the caliber .30, 
the long Ordnance effort in perfecting 


the _ bullet, 


recitung all 


case, materials, shape, 
weight, and manufacturing costs, | 
stressed the necessity for range, for flat 
trajectory, for penetration of armor, tor 
altitude of flight against strafing air 
planes, and so forth and so on. | was 


the 


recommended for adoption. 


overruled, and caliber .276 was 

I took my disappointment to Maj. 
Gen. C. C. Williams, the Chief 
Ordnance, and again recited all my 
He finally told me that 


from my seriousness about the matter 


ot 
arguments. 


he suspected that I would not accept 
further effort 
defeat it. I went alone to the 
Navy Club 


downhearted about my defeat and the 


the decision without to 
Army 
for lunch feeling very 
long years of effort wasted on the best 


caliber known. 


Decision Reversed 

Then Maj. Gen. George Van Horn 
Moseley, Deputy Chief of Staff for 
General MacArthur, came along alone 
and asked why I was so sad, suggesting 
something to cheer me up. I accepted 
and poured out my whole story to him. 
He listened attentively. Two days later 
the decision of the board was disap 
proved, and the caliber .30 was estab 
lished for the new rifle. Many officers 
still dispute the decision. The British 
are again considering a lighter caliber, 
about .276- or .28-inch. 

I suppose that any of us, having so 
deeply committed ourselves to an idea 
as I have done in considering the rifle 
caliber, will find it very hard to change 
our minds and accept another caliber 
for the infantry arm. However, it seems 
to me that now when we are threat 
ened with a great world conflict, loom 
ing ominously closer year by year, we 
should not discard a tried design and 
spend years of research to perfect a 
new the 
target cannot be predicted to be much 


one whose effectiveness at 
superior, if superior at all. 

I also suggest that the former British 
Secretary had 


standardizing the British arm with the 


Under a good idea in 
irm of the U.S.A. for expeditious pro 
luction and convenient supply in the 
field during wartime. Standardization 
on a well-established and effective in 
strument of war throughout the coun 
tries of the Western Allies is a 
of our 
preparation to defend ourselves 


very 


important phase common 








HE two preceding articles of this 
peal related how damaged and 
worn-out equipment abandoned at the 
end of World War II has been gathered 
from scattered Pacific islands for re 
clamation by Army Ordnance in Japan. 
“Operation Roll-Up” appeared in the 
September-October 1951 issue of Ord 
NANCE, “New Trucks for Old,” 
in the November-December 1951 issue. 
This vital “Operation Roll-Up,” orig- 


inally designed to sustain the occupa 


and 


tion of Japan, became, after the Korean 
war broke out, one of the mainstays of 
the United Nations effort. The articles 
also related how these same plants have 
served to rebuild battle-damaged equip 
Korea. This deals 
with two additional phases of ordnance 
in the Far East. One of these 
the other stock man 


ment from article 
activity 
is ammunition; 


agement. 


Original Task 

The original ammunition task was 
the disposition of Japanese military ex 
involving 
The 


obvious and easiest way to dispose ot 


plosives, a herculean job 


approximately six million tons, 


such a quantity of unwanted ammuni 
tion was the simple expedient of taking 
it out to sea and dumping it. Three 
million tons were disposed of in this 
way. Of the remainder, a large part 
was demilitarized for return of the 
components to the Japanese economy, 
while the balance was retained for use 
by the occupation forces. 

It always seems such an easy task to 
tear down or destroy anything, but this 
is not true of ammunition which re 
quires rigid safety precautions, careful 
handling, and constant close supervi 
sion to prevent a major disaster. 

When the war broke out in Korea, 
the activities of the Ammunition Divi 
sion reversed themselves sharply from 
that of 


disposal of ammunition to 


supplying a shooting war on a large 


Sc ale. 


Huge Demand 

Where we had been shipping out 
practically nothing, requirements for 
an active campaign rose within a few 
hours for shiploads of five to six thou 
ammunition at a time. 


sand tons of 


Immediate demands were made upon 
the United States for delivery of addi 
tional stocks. 

As vessels bringing ammunition from 
the U. S. 
necessary to expand existing port facili 


increased is number, it was 
ties greatly and to open additional ports 


666 


Army Ordnance in Japan 
The Task of Storing and Maintaining 


Ammunition and Parts in the Far East 
Brig. Gen. Gerson K. Heiss 


solely tor the handling of ammuni 


tion. Caretul scheduling had to be 
worked out to prevent the pile-up of 
incoming ammunition ships. 

To prevent any overcrowding of 
ports and to eliminate explosive hazards 
at dockside, ammunition is transferred 
from each ship to barges of fifty to 
one hundred tons’ capacity which then 
bring it to dockside where it is shipped 
by rail as quickly as possible to its 
destination. 


Badly 


been trucked straight from dockside to 


needed items have sometimes 
aérial ports of embarkation for airlift 
directly to Normally, 


however, it is assembled according to 


combat areas. 


plan in storage areas and forwarded to 
the combat zone in the types and quan 


tities required for combat operations. 


Storage Space Filled 


Heavy stock-piling soon overflowed 
this 


existing storage space. To meet 


problem it was decided to use a num 


ber ot the former Japanese ammunition 
depots which could be reéstablished 
with a minimum of effort to provide 


the needed storage space. 


Facilities Destroyed 


All Japanese installations of this type 
had been abandoned immediately after 
the Japanese surrender, and in most 
cases facilities thereat had been either 
partially or totally destroyed by occupa 
tion forces tor the purpose of rendering 
them unfit for military use. 

Japanese depots were of two types: 
the surface storage type and the under- 
ground magazines. For surface storage 
the Japanese had relied in great meas 
ure on barricades between magazines 
rather than distance to give the safety 
factor that we get in the United States 
from our custom of widely separating 
surface storage buildings. 

For their underground magazines it 
customary to 


was x< avate deep sites 


from the sides of- hills large enough to 
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receive as much 0 rounds of 
105-mm. ammunition or a comparable 
volume of other calibers. 


Each 


parts: the outer excavated cave, 


magazine consists of three 


a con 
crete igloo built within this cave, and, 


finally, a wooden magazine erected 


When 


drained, these magazines provide excel 


within the igloo. properly 


lent storage. We found several in such 
fine condition after five years of disuse 
that foodstuffs could have been stored 
in them safely. 


Outside storage added the require 


ment of additional waterproofing of 


some types of ammunition as it was not 


received from the States in condition 


to withstand long periods of outside 


storage when subjected to the climatic 


conditions of Japan. 


Research and Development 


Another task 
munition Division was the responsibil 


that fell to the Am 


ity for research, development, and local 
procurement of new or improvised 
items of explosive ordnance to fill a 
particular need or an immediate re 


quirement of the combat troops in 


Korea. 

For example, enemy night infiltration 
tactics created the need for antiperson 
nel mines which would be difficult to 
detect by ordinary methods. Ordnance 


intelligence revealed an efficient, for 


eign-type, wooden-box mine which, 
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with U. S. 


charges, would 


when used Army firing 
devices and explosive 
fill the bill. 

Specifications were drawn up, and 
the wooden boxes and the firing devices 
were produced locally. The mines were 
then assembled with explosives at am 
munition depots and were on their way 
to Korea within a very short time after 
they were first requested. 

As another improvisation, Ordnance 
devised and had manufactured locally 
a launcher adapter that enabled the 
standard infantry rifle to launch white 
phosphorus grenades and flares, M4o, 
available in local stocks, 


which were 


when the supply of rifle-launched 
chemical grenades became short. 

In another instance, it was necessary 
locally 50,000 trip flares 


which operated with a standard Army 


to procure 


fuze. Local procurement of dynamite 


for demolition purposes was accom 
plished to save precious weeks before 
an emergency from the 


Zone of 


With the Korean war now well over 


requisition 

Interior could be filled. 

a year old, Japan Logistical Command 

Ordnance is still busy receiving, storing, 

shipping, and exerting every effort to 

keep abreast of requirements in Korea 
One of the that has 


brought success to our arms in Korea 


major tactors 


has been the ability of our combat 
troops to place the right volume of fire 
power on the enemy at the right time. 
Firepower means ammunition, and 
ammunition has kept us in Korea. 

In telling the Far East Ordnance 
story during the period immediately 
preceding and during the first year of 
the Korean operations, there remains 
one other essential activity which must 
be covered. This 1S concerned with 


stock 


Concurrent 


management. 
with the armament, 


automotive, and ammunition roll-up 
and disposition activities, mountains olf 
spare parts and supplies were being 


shipped to Ordnance installations in 


Japan from outlying Pacific islands. It 


immediately became apparent that this 





This is the last in a series of 
three articles by General Heiss, 
Ordnance Officer, Japan Logis- 
tical Command, concerning the 
unique Ordnance operation that 
has provided a large part of the 
materiel support for the Korean 
conflict. 











was a rusty “gold pile” with an un 
known potential. 

Where to start, what to discard, and 
what to save could only be determined 
through knowledge of what we had 
and what was needed. To develop this, 
a Stock Management Division was or 
January exercise 


ganized in 1949 to 


centralized stock control. 


Parts Recorded 


Phe identification, segregation, classi 
this 


hication, and inventory of “gold 
pile” and its subsequent recording on 
80,000 stock position cards was in full 
operation by March 1950. 
The that 


tons of spare parts and supplies had 


records indicate 140,000 
been received prior to the start of the 
Korean operation, and 85 per cent has 
been reclaimed and made ready for use. 

Value of 
to July 1950 in the operation was com 
$173,264,000. The 


the material recovered up 


puted at average 
cost of processing was $16 a ton, ap 
proximately one-half the cost of ship 
ping one ton ol similar material trom 
San Francisco to Japan. 

One of the major factors responsible 
for keeping processing costs down was 
the excellent manner in which much 
of this material had been packaged 
prior to its original shipment over 
seas. The effectiveness of World War II 
packing and preserving methods have 
been proved through years of exposure. 
They 


dollar after “Operation Roll-Up.” 


have saved many a reclamation 


Stock Reviewed 


Another of the primary responsibili 
ties of the Stock Management Division 
was the establishment and continual 
review of stock levels to support held 
and depot maintenance operations for, 
concurrent with the receipt of the 
Roll-Up material, the automotive re 
build program was rapidly expanding. 
To work out realistic general-purpose 
vehicle requirements and schedules, a 
complete survey had te be made of 
the status of vehicles then in the hands 
of troops and those in depot stocks. 

Due to the age and condition of all 
the vehicles, normal replacement fac 
tors had to be discarded. Based on this 
survey, the Roll-Up rebuild schedule 
was set at 1,350 vehicles a month in 
order to provide adequate support for 


and Air 


East Command 


Army Force units in the Far 


this rebuild program 


To support 
8,430 major assemblies were required 
Since the 


monthly. field-maintenance 
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A Japanese workman identifies and tags re- 
turned Roll-Up items at Tokyo Ordnance Depot. 


Segregation and repacking of reclaimed 
parts is done on an assembly-line basis. 
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Awaiting shipment to Korea, ammunition is 
stored in magazine, above; below, outside. 


Below, barges are used to minimize danger in 
off-loading ammunition (All U.S. Army photos). 
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demands were 4,470 a month, the total 
major assembly requirement was estab- 
lished at 13,000 to support both depot 
and field-maintenance programs. 

The rebuild of such items, however, 
created demands for other items and 
parts not available from Roll-Up stocks 
or from regular supply channels. It was 
decided, where practical and economi- 
cal, to manufacture such parts locally. 


Costs Compared 

In so doing, many hours were spent 
in comparing local costs against U. S. 
purchase prices and shipping costs to 
make sure that, except in emergencies, 
no item was contracted for locally un 
less it would result in a definite saving 
for the United States Government. 

Local procurement also required 
preparation locally of drawings and 
specifications. Arrangements also had 
to be made to obtain a number of raw 
materials which were needed but not 
available to Japanese industry for the 
program. Contracts have been nego 
tiated successfully for, and delivery 
obtained of, approximately 10,000 dif 
ferent items and miscellaneous parts 
to back up the rebuild program. 

The problems posed by this con 
tinuous build up of assets from Roll-Up 
have been many and varied. Working 
out priorities on which items are to 
be converted from “junk” to usable 
stocks has been an ever-recurring prob 
lem. Abnormally high demands from 
Ordnance units supporting the Korean 
operation have depleted what at one 
time were thought to be excess stocks. 


Automatic Shipment 


In the early stages of the Korean 
operation, immediate shipment of all 
types of ordnance supplies to Korea 
was of greatest importance. From July 
through October 1950, practically all 
supplies were sent to Korea on an 
automatic shipment basis. The in 
evitable result was the accumulation 
of large stocks of some items not re 
quired at all and of other items in 
limited demand. 

This situation is being corrected and 
action is under way to prevent what 
could otherwise become another huge 
“roll-up.” Current field-maintenance re- 
quirements and past issue history are 
being used to develop a restricted list 
of items that will be authorized for 
stockage in depots and field units in 
Korea. The thousands of items on hand 


in excess of these authorized lists are 
being recalled and distributed where 
needed. 

This action will result in tremendous 
savings, not only in material involved, 
but also in the man-hours required to 
store, maintain, and record these vari- 
ous items. 

Another peculiar problem contront- 
ing Ordnance in the Far East Com- 
mand has been that of supplying spare 
parts to maintain vehicles of Japanese 
manufacture. Early in the operation it 
became evident there were not enough 
U. S. Army vehicles available either 
from the Zone of Interior or Roll-Up 
to support the Republic of Korea troops 
as well as our own, and therefore the 
bulk of the cargo-type vehicles being 
used by the Republic of Korea troops 
were procured from Japanese industry. 

Stock Management ascertained the 
quantity of spare parts required for the 
maintenance of these vehicles, and ac- 
tion was taken to assure a steady flow 
of these items. The assignment of stock 
numbers to the parts and the revision 
of mortality factors are two of the 
more difficult problems encountered in 
this project. 


Machines Used 

To increase the efficiency of stock 
control procedures within the Far East 
Command, manual stock records have 
been replaced by electrical accounting 
machines. The conversion to machine 
operations was completed in July 1951 
for the Ordnance depots and the Stock 
Management Division of the Japan 
Logistical Command. 

This operation is performed almost 
exclusively by Japanese personnel. Since 
relatively few understand English, 
operating procedures are translated and 
published in both English and Japanese. 

The Far East Ordnance problems 
during the past eighteen months have 
been many and varied, and the solu 
tion not always easy to evolve. Coupled 
with the reclamation of millions of 
dollars’ worth of equipment, and con 
sequent savings to the American tax 
payer, came the added task, under 
extremely difficult circumstances, of im 
mediate and urgent support for the 
United Nations 
Korea. 

Had it not been possible to reclaim 
the large quantities of unserviceable 


forces fighting in 


Roll-Up stocks in Japan, much valu 
able time would have been lost and 
our effort in Korea might have been 
seriously impeded. 
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Ordnance Trucks Go Tactical 
New Wheeled Vehicles Have Greater Power and Mobility 


O the observant 
1951 National Air Show, there was 
a study in contrast. An inspiring dis 
play by the Air Force appeared com 
pletely to surround and cover a few 
tactical ve 


spectator at the 


drab Ordnance wheeled 


hicles. Ordancemen joked about steal 


ing the show from the Air Force, but 


they remained solemn because on the 


face of it these vehicles, which rep 
resented so much research and develop 
humble and unim 


ment, did seem 


portant. 


Last Link 


Many 
their thoughts at this point and devoted 
Force 


people at the show stopped 
seeing the Air 


and 


their time to 


demonstrate its power. 
Others, and 
further than this. Perhaps a loved one 


was in the ground forces, perhaps he 


prowess 


there were many, went 


drives one of those vehicles, or has 
“something” to do with them. If this 
loved one is in the infantry, this truck 
is his transportation and supply 
medium. It is the last link in the life 
soldier in combat. It is 


and therefore to us. 


line of the 


essential to him 


Profound Respect 

The observer's sense of values reaches 
a higher plane. This truck receives no 
ovations, but without it our infantry is 
crippled. The onlooker moves on but 
takes with him a profound respect for 
the military wheeled vehicle, 
and a hope—a hope that the men who 


tactical 
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Col. W. A. Call 


design and build these vehicles realize 


their responsibilities. 


Research Not Needed? 


Occasionally one hears the suggestion 
that with the tremendous capacity of 
this country for the manufacture of 
trucks and other wheeled vehicles there 
is no need for a military research and 
development program or for the pro 
duction of specially constructed vehicles 
tor military use. Let us think about 
this. 

In the design of standard commercial 
equipment, cost and sales appeal are 
ot prime importance. Such a vehicle is 
designed primarily to do a job within 
the continental limits of the U. S. and 
to operate for the most part on fairly 
good roads. The objective is to produce 
the best possible vehicle at the lowest 
possible cost. 

In the case of military vehicles, how 
ever, the concern is primarily with 


performance—with the ability to ac 
complish the much more difficult task 
for which they were designed. As a 
result, our military vehicles often take 
forms which, to the uninitiate, appear 


to be excessively expensive. Initial cost 





Call is chief of de- 
and engineering at 
the Ordnance 
Center 


Colonel 
velopment 
Detroit Arsenal. 
automotive center at 
Line, Mich. 








becomes a secondary consideration 

It by spending additional money a 
vehicle is produced which will carry 
its load—whether it be personnel, arma 
ment, ammunition, gasoline, or rations 

to the proper destination, wherever 
that may be, under whatever conditions 
of terrain and weather that may exist, 
lives and 


then we conserve 


supplies. Performance, maintainability, 


prec 1ous 


and reliability are the goals. 
Two Distinct Types 


Because great numbers of vehicles 
are used by the military forces within 
the United States and in its possessions, 
two distinct types are required—the 
administrative and the tactical. To a 
great extent the administrative vehicle, 
be it a sedan, truck, or motorcycle, is 


a standard commercial item with a 
coat of olive-drab paint. Parts for these 
vehicles are procured in the area in 
which the vehicle operates. 

Tactical vehicles, however, present an 
entirely different problem. These ar 
“all-wheel-drive, off-the-road” 


for troops in the field. They are en 


vehicles 


tirely dependent for their spare parts 
upon the supply pipeline flowing con 
tinuously from the United States to 
the battle fronts by 


crowded shipping or airlift 


means of over 


Standardization Essential 


In this situation, the variety and 


quantity of spare parts required must 


minimum. Here stand 


be held to a 
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Pay load, tons 
Weight empty 
Cargo weight to vehicle weight (%) 
Over-all width (inches) 

Over-all length (inches 

Over-all height (inches 

Body size (inches 

Axle ground clearance (inches 
Engine type 


Gross brake hp. at r.p.m. 
Maximum speed (m.p.h.) 
Grade-speed ability (% at m.p.h. 
Maximum fording depth (inches 
Approximate cruising range (miles 
lorque-converter transmission 
A\utomatic-locking differential 


Suspension type 
Service brakes 

lires : 

Central inflation system 
Generator 


Cab 





fully equipped less crew (Ibs.) 


6 &X 6, 4-ton 
Cargo Truck, 


W.W. Il 


} 
18,050 
44 
96 
2683. 
116'o 
88 x 132 
11 K 12% 
6-cyl. in-line 
liquid-cooled 
128 at 2,300 
40 

2.3 at 25 
6 
180 
No 
No 


Conventional 
(bogie-rear 
Conventional 
9 00 0, 10-ply 
dual rear 
military standard 
o 


6-v., 25-amp 


Open 


Country Carrier, 


8-cyl. opposed 


250 at 3,000 


Yes, automat 


Independent 
torsion bar 
Sealed design 
14.00 X 20, 10-ply 


(single 


heavy-duty 
Open 
to closed 


M8 Cargo 
Tractor, 


W.W. II 


51 Cross- 
Postwar 


5 


15,850 
63 
96 
254 
103'4 
147 


15! 
9-cyl. radial 
air-cooled 
475 at 2,400 
35 


air-cooled 


Rh) Je 
4.5 at 3at 18 
40 
200 
Yes, manual 
es Controlled steering 
ratio 1.6 to 1.0 
Individual 
torsion bar 
External contracting 
Track, steel chevron, 
tactical 21 inches wide 
service 
Yes 


Ordnance 


(Not applicable 
Ordnance 
heavy-duty 24-v. 
Closed 


24-v. 
convertible 
hard top) 








Table I. Characteristics of the World War II cargo truck and tractor and the postwar T51 truck. 


ardization is most essential, and quality 


of construction to eliminate the re 
quirements for spare parts is the im 
Each different 


part requires a bin opening at the _re 


portant consideration. 


tail level, whether it be a mobile depot 


in the combat zone or some permanent 
installation. 

Under extreme conditions, our ve 
hicles operate day in and day out with 
littl or no 


prey entive maintenance. 


There is no time to stop. Oil is not 
changed; lubrication is intermittent. In 
battle 


the press ol maintenance gives 


way to the prime purpose of our 


The 
“stand the gaff” 


Army—securing the victory. 


equipment has to 


unpampered. 


Familiar Work Horse 

At the beginning of the last war, 
standard commercial trucks had to be 
used as tactical military vehicles. Dur 
ing the course of the war these wheeled 
vehicles were gradually improved, and 
familiar 


eventually there evolved that 


work ; 
truck 


hicles of the same general pattern. 


horse, the 2'4-ton, 6x6, cargo 


and the larger and smaller ve 


But these vehicles retained many of 


the inherent deficiencies of the com 
mercial design. Trouble experienced in 


combat areas, over bombed-out rear-area 


670 


off-the-road 
gave birth to the expression, “When in 
tracks.” This led to the 
development of a number of 


roads, and in operations 
doubt, use 
large 
tracked vehicles and tractors designed 
to carry country and to 


cargo across 


accompany our armor. 


Wheeled Tactical Vehicles 

We have not yet exhausted the pos 
sibilities and capabilities of wheeled 
vehicles. They have many advantages 
over tracked vehicles, and these advan 
tages should be exploited. 
Wheeled 
cheaper, and they are in 


properly 
tend to be much 


1 


vehicles 
1erently sim- 
pler and easier to maintain. 

During the interval between World 
War II and the Korean emergency, the 
Ordnance Corps, in codperation with 
industry, undertook the development 
tactical ve 


number of wheeled 


hicles with the idea that they 


ot a 
would 
largely supplant tracked vehicles de 
voted to cargo transportation. It is not 
anticipated at this time that wheels 
will supplant tracks on combat vehicles. 


Serious Deficiencies 


Wheeled tactical vehicles procured 
in World War Il 


deficiencies. Loss of mobility was often 


had several serious 


due to the differential which permitted 


dissipation of the tractive effort through 


slippage of the least-tractive wheel. 
Inadequate axle clearance and poor ve 
hicle flotation resulted in vehicles rest 


ing on their axles in deep ruts. 


Combat Problems 
The World 


War II vehicles were increased in size 


conventional tires of 
to give better flotation, but this resulted 


in surplus load capacity and inade 
quate tre life at high speeds. Conven 
tional brake design permitted mud, 
sand, and salt quickly to destroy brake 
drums, linings, and operating mechan- 
isms. There demand 


was a constant 


for more power. Rough riding charac- 
teristics caused 


unnecessary fatigue to 


drivers and crews. 


Time-Consuming 
The uncovering time in repair opera- 


tions was objectionable, mechanics 


claiming that designers took diabolical 
glee in making repair tasks difhcult. 
“Hell, yes, we 


“but couldn't it be made easier?” 


can do it,” they said, 
Conventional spring suspension had 
mortality. When 


began to fight over the rough terrain 


a high our forces 
and primitive roads of Korea they were 
largely with World War II 


trucks. It has been estimated that prob 


equipped 
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ably ninety per cent of the vehicle 
losses in Korea have been due to spring 
tailures. 

In military actions such as this, with 
the battle seesawing back and torth, 
breakdowns too often mean a vehicle 
left behind and destroyed betore aban 
donment. With an 8,o00-mile supply 
line, it is indeed unfortunate when 
our troops are forced to destroy their 


own vehicles. 


Dual Program 

Since the design of the ideal wheeled 
tactical vehicle is a complex and time 
consuming task, a dual research and 
development program was_ initiated 
first, to carry on the development ol 
the ideal vehicle and, secondly, to 
carry on the development of a vehicle 
that can be produced in quantity today. 

The ideal vehicles will be equipped 
with locking or semilocking differ 
entials to prevent the dissipation o 
the tractive effort through slippage of 
the least-tractive wheel. The suspension 
may be a torsion-bar type or some 
other system giving increased road 
clearance. More clearance might be ob 
tained with extremely large and sott 
tires. This will not only give a better 
ride, but will also increase mobility 
over soft surfaces. The brake system 
will be completely sealed. 

Ordnance engineers are working to 
obtain more power without having ex 
cessively large engines as compared 
with vehicle size. The ideal design will 
utilize one of the standard family of 
Ordnance engines now developed and 
being built in volume in certain sizes. 
These engines are in the same families 
as those used in our present ‘track 
laying vehicles. Incorporated with these 
engines will probably be some type cf 
torque converter or automatic trans 


mission. 


Ease of Maintenance 

“Ease of maintenance” has _ been 
given keen attention—and with marked 
success. The mechanics at the Tire Test 
Fleet Operations in Texas remove the 
complete power plant from the M34 
in eighteen minutes. Consider what 
this means to the harassed mechanic in 
a combat outfit. He can replace a 
faulty power package in a truck with 
a fully serviced, tested, and tuned re 
placement unit, and have the truck 
back in operation in less than an hour. 


The pay-off in this long-term research 
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Fig. 2. The 5-ton M& cargo tractor. 


Fig. 4. The 15-ton cross-country truck 





Fig. 5. Truck equipped 


and development program lies not 
solely in the materialization of an ulti 
mate vehicle but also in the interim 
application to current production of 
lessons learned and separate com 
ponents developed. 

The 2'.-ton M34 cargo trucks an 
5-ton trucks postwar vehicles are ex 
amples of this second objective. They 
have been improved transmissionwise 
by incorporation of syncromesh fea- 
tures. An automatic transmission for 
use with an alternate 2'5-ton truck is 


ilso in production. 


Modified Truck Engines 

The engines in these production ve 
hicles are essentially commercial truck 
engines modihed to incorporate a 24 
volt electrical system which is com 
pletely shielded and waterproofed. 
These engines will operate completely 
submerged, requiring only the, addi 
tion of an air intake and an exhaust 
system. 

While these desirable changes are 
being incorporated into present high 
volume production models, the build 
ing and testing of experimental models 
of our more advanced designs con 
tinues. It will be of interest to compare 
one of the tactical vehicles now in the 
pilot stage with a World War II 
wheeled vehicle of similar capacity and 
a World War II tracked vehicle of the 


same capacity. 


Comparison 

The experimental cross-country car 
rier T51 (see top of page 669) has 
a pay load of five tons. The World 
War II wheeled vehicle nearest to this 
capacity was the 6x6, 4-ton cargo truck 
(Fig. 1), and the nearest tracked ve 
hicle, capacitywise, was the M8 cargo 
tractor with a capacity of five tons 
(Fig. 2). Table I shows that the cross 
country carrier with its pay load of 
5 tons weighs 1 tons less than the 
World War II wheeled vehicle and less 
than half as much as the World War II 
tracked vehicle. The width is the same 
as that of the superseded wheeled ve 
hicle and substantially narrower than 
the World War II tracked vehicle 

The T51 is superior to its World 
War II counterparts in the wheeled or 
tracked categories. It has the lowest 
silhouette. Its ground clearance lies 
midway between that of former 
wheeled vehicles and tracked vehicles, 


being 15'4 inches. It has twice the 
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World War II 
approximately 
World 


horsepower of the 


wheeled vehicle, and 
halt the 


War II tracked vehicle. 


horsepower of the 


Higher Road Speed 

Its road speed is higher than that 
of former equipment. It will ford 
streams to a depth of six feet, whereas 
the World War II vehicles, both 
wheeled and tracked, were limited to 
a 3-foot fording depth. It has substan 
tially greater cruising radius and will 
climb steeper grades at higher speed 
than its obsolescent counterparts. Ac 
tually the T51 appears to be a wheeled 
vehicle capable of keeping up with 
tanks over any type of terrain. 

Not shown on Table I are other ad 
vantages. It provides a more com 
fortable ride. It is 
Maintenance is simpler. 
completely 


easier to drive. 
The engine 
embodies a waterproof, 
corrosionproot, fungiproot, dustproof, 
and __radio-interference-proof 24-volt 
ignition system which is far superior 
to the conventional 6-volt system. 

In addition to the T51, there is under 
development at the present time a class 
of cross-country carriers consisting ot 
¥%4-ton, 4x4, trucks; 2!4-ton, 6x6, trucks 
(Fig. 3); and 5-ton, 6x6, cargo vehicles. 
The outstanding features of these ve 
hicles are the air-cooled, horizontally 
opposed engines, members of the Ord 
nance “family of engines” with inter 
changeable torque-converter 
planetary-gear transmissions, and im 
Certain 


parts, 
proved suspension systems. 
special features are being tested on 
such as fuel 


intermediate 


some of these vehicles, 


injection and front and 
wheel steering in one of the 5-ton 


trucks. 


Highly Mobile Vehicles 


The cross-country 
visaged as highly mobile vehicles which 
would be procured in relatively small 
quantities for use by front-line troops. 
The air-cooled engine powering this 
group of vehicles has cylinders, pistons, 


carriers are en 


connecting rods, bearings, and other 
This 


parts 


auxiliary parts interchangeable. 


will alleviate substantially our 
supply and stocking problems. 

In larger vehicles we are developing 
8x8 trucks with capacities of ten and 
fifteen (Fig. 4). These provide 
good load distribution and an excellent 
additional 


tons 


ride due to the bogie in 


front as well as the usual bogie at the 
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rear. They, too, are equipped with air- 


cooled engines and torque-converter, 
planetary-gear transmissions. 

These large vehicles utilize an 8- 
cylinder, V-type, air-cooled engine with 
the same piston, connecting rod, and 
basic cylinder as is used in the tanks 
and the self-propelled artillery. These 
8x8 their 


ability to go anywhere a tank can go, 


trucks are demonstrating 
are expected to be produced in 
and 
one to be utilized for towing semi 


and 


both tractor cargo versions—the 


trailers and the other to serve as a 


prime mover for heavy towed artillery. 


Performance Requirements 

Like the commercial automotive in 
dustry, the Detroit Arsenal Develop 
ment and Engineering Department re 
ceives requirements from its customers. 
A few of the 
demanded by 


performance require 


ments these customers 
are: 

1. The vehicles must have the ability 
to climb a sixty per cent slope with 
rated load—this slope, of course, to con 
sist of a natural, unpaved hill. 

2. They must be able to maintain a 
reasonable road speed compatible to 
the size of the truck. By this require- 
customers that the 


ment mean 


truck, regardless of size, will have to 


our 


be capable of sustained operation at 
thirty-five miles an hour or better. 

3. The vehicles must be capable of 
continuous operation on a twenty per 
cent side slope. 
to travel 300 
hour without 


4. They must be able 
miles at 30 miles an 
refueling. 

5. They must be able to ford streams 
with the water up to the driver’s neck. 

6. The differentials provide 
drive to all wheels having traction. 

>. A full floating axle is desirable. 

8. They maximum 


obtainable ground clearance and, at the 


must 


must have the 


same time, the lowest possible sil 
houette. 


9. The 


operate with flat tires without losing 


vehicles must be able to 


the tires. 

10. They must be able to operate at 
any temperature from 65 degrees below 
zero Fahrenheit to 125 degrees above. 

tr. In addition, all vehicles must be 
designed to be capable of being air 
transportable, and they must be pro 
vided with the necessary lifting eves 
and tie-down hooks to permit easy 
ships and aircraft. 


loading on both 


these 
formance requirements the Ordnance 
with the 


In addition to major per- 


Corps, which is charged 
maintenance and supply of spare parts 
tor these vehicles, demands a maximum 
interchangeability of parts and a mini- 
mum amount of maintenance. The 
Quartermaster Corps, which supplies 
the fuel, demands a minimum fuel 
consumption on all vehicles. In con 
nection with this, the new vehicles are 
designed to operate on 8o-octane fuel, 
the same time they must be 
capable of operating on 72-octane fuel 
without harmful effect. 

In addition to the requirements men- 
tioned previously, the design should call 
materials 


but at 


tor a minimum of critical 
and be capable of volume production 
at a minimum cost. 

In order to cut the cost of our ve- 
hicles, we plan to utilize various kits. 
These will enable us to equip a vehicle 
for a specific military application when 
required. Some of these kits are the 
deep-water fording kit, consisting of 
intake 
vehicles to negotiate streams up to the 


and exhaust stacks, to enable 


depth of its driver’s neck (Fig. 5). 
To enable our vehicles to operate at 
we have 


extremely low temperatures 


three arctic kits: the hard-top cab, 


which 


top to replace the standard canvas one: 


consists of an insulated metal 
a personnel-heater kit designed to fur 
nish adequate warmth and defrosting 
zero Fahrenheit: 


a power-plant heater kit which 


at 65 degrees below 
and 
provides stand-by heat in extremely cold 


weather. 


Substantial Savings 


Since the manufacturers and the 
Ordnance Corps have no indication as 
to a theaters of 


operation, it is evident that the use of 


delivered vehicle's 
kits results in substantial savings. Con- 
sideration is, therefore, given in vehicle 
design to easy application of these kits. 

Despite the many complex require- 
ments to be met and the difficult prob- 
lems remaining to be solved, we are 
confident that Ordnance, with the help 
of the unequaled engineering organ 
izations of the vast automotive indus 
try, will continue to provide the world’s 
best vehicles to our armed forces. More 
over we will see the cheaper and more 
easily built wheeled vehicles venturing 
ever further into the territory where 
tracked vehicles dared 


formerly only 


to tread. 


ORDNANCE 








How to help a spindle carrier 
deliver precision 


ITH six work spindles in its 

spindle carrier, the Greenlee 
automatic screw machine, shown 
below, can perform six cutting oper- 
ations simultaneously. To maintain 
precision in each operation, all work 
spindles are mounted on Timken’ 
tapered roller bearings. 


Timken bearings help eliminate 
spindle chatter. Work turns smoothly 
and accurately. Set-ups stay set. 
Greenlee Bros. & Co. also use Timken 
bearings in the gear box to provide 
a smooth flow of power through 


a wide range of speeds and feeds 


Because of tapered construction, 
Timken bearings take both radial 
and thrust loads in any combination, 
hold spindles in proper alignment. 
Line contact between rollers and 
races provides extra load-carrying 
capacity. The true rolling motion and 
incredibly smooth surface finish of 
Timken bearings practically elimi- 
nate friction. 

Since Timken bearings are engi- 
neered for the job, precision manu- 
factured and made of special analysis 


Timken fine alloy steels, they normally 


last the life of the machine. 


No other bearing can give you all 
the advantages you get with Timken 
tapered roller bearings. Make sure 
you have them in every machine tool 
you build or buy. Look for the trade- 
mark “Timken” on every bearing. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant 
St. Thomas, Ontario. Cable address 
“TIMROSCO”. 


This symbol on a product means 
ats bearings are the best 








FINISHED TO CLOSER 
TOLERANCES 
Finishing to incredible smooth- 
ness accounts tor much of the 
precise, smooth rolling pertorm- 
ance of Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac- 
turing methods at the Timken 

Company 

The Timken Company is the 
acknowledged leader in: 1. 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control, 4. special analysis steels 


TIMKEN 


TAPERED ROLLER BEARINGS 
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“Math wilt with Murtala 


vour local game regulations, too, before shooting the 


Meet Mustela le ngwauda, the long-tailed weasel, After 
he puts away the rest of that rabbit, his next objective 
mav be some unlucky farmer's henhouse. There he 
can kill to his heart’s content, slashing the throats 
of a score or more hens before his blood lust is sated. 

No doubt about it—he’s a predator. The sportsman 
can have a good time matching wits with Mustela, for 
the weasel knows all the tricks of flight and conceal- 
ment. Don’t try to eliminate the weasel in your area 
completely, however, for he also helps maintain nature’s 


balance by keeping field mice and rats in check. See 


weasel. 

Besides controlling predators like the weasel. good 
sportsmen can do thei part in conserving our game 
supplies by joining and actively supporting local and 


national conservation organizations, 


Write for free booklet on how wo start a ritle club 

. win Ranger Shooting Emblems. Sportsmen's 
Service Bureau, Dept. D-1, Sporting Arms & Ammu- 
nition Institute, 343 Lexington Avenue, N.Y. 16, N.Y. 
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BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONT SPORTING POWDERS 
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